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This manual presents some current, state-of-the-art 

examples of forestry programs in West Africa. It is based on the 

collective experiences of foresters and of local farmers and herders. 
Since many of the problems of reforestation of dry areas are the same 
worldwide, the text (which focuses on the broad subject of project 
implementation) includes methods and planning guides useful in more 
than a West Africa context. Following an introduction, text material 
is presented in sections discussing: (1) long-range planning (present 
land uses, community involvement , selecting sites); (2) soil and 
water (erodability , shallowness, texture^ compaction); (3) selecting 
appropriate species? (4) project planning (natural regeneration, 
direct seeding/ cuttings, nursery planning, design considerations, 
seed preparation ) ; ( 5 ) nursery management ; (6) the planting . site 
(preparation/ lifting qut A transporting , and planting^ spacing, 
survival); and (7) uses and prevention of fires, windbreaks, and sand 
stabilization. Appendices inqlude : a directory of 165 West Africa 
trees; an expanded look at 30 of these trees; maps and charts 
explaining climate, rainfall, soil, vegetation , and characteristics 
of sub-Saharan West Africa; guide to writing funding proposals for 
reforestation projects; and a list of information sources and 
bibliographic materials. The manual assumes basic familiarity with 
reforestation terms and methods. (JN) 
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INFORMATION CQLUBCTICN & EXCHANGE 



Peace Corps 1 Information Collection & Exchange (ICE) v»s 
established so that the strategies and techrplogies devel- 
oped by Peace Corps Volunteers, their co-workers, and their 
counterparts could be itade available to tte wide range of 
developirent organizations and individual workers who might 
fiid than useful. Training _gui^;__craxicutef tessqn plans, 
project reports, manuals and other Peace^Oorps-generated 
naterials develcped_in the field are collected and reviewed. 
Sene are_r^>rihted M as is"; others provife a source of field 
based infornation for the production of rranoals or for re- 
search in particular program areas, teterials that you sub- 
mit to the Information Ctollection & Exchange thus beocrne 
pag^of the Peace Corps 1 larger contribution to Sevelcpnent. 

Information about ICE publications and services is available 
through: 



Peace Corps 

Information Collection § Exchange 
Office of Training and Program Support 
806 Connecticut Avenue , N.W. 
Washington, D.C. 20526 



A3d your experience to the ICE Resource Center. Send ma- 
terials that you've prepared so that we can share them 
with others working in the development field. Your tech- 
nical insights serve as the basis for the generation of 
ICE ranuals, reprints and resource packets, and . 21190 
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About this manual... 



RzlontAtivUoYi In khM land* is the third manual in a series of publications 
Being prepared by the United States Peace Corps and VITA, Volunteers in 
Technical Assistance. These publications combine Peace Corps' pract.cal 
field experiences with VITA'S technical expertise on subjects about which 
development workers have special difficulties finding -useful resource 
materials. 

PEACE CORPS 

Since 1961 Peace Corps Volunteers have worked at the grassroots level in 
countries around the world in program areas such as agriculture, public 
health, and education. Before beginning their two-year assignments, 
Volunteers are given training in cross-cultural, technical, and language 
skills. This training helps them to live and work closely with the 
people of their host countries. It helps them, too, to approach develop- 
ment problems with new ideas that make use of locally available resources 
and that are appropriate to the local cultures. 

Recently Peace Corps established an information Collection & Exchange so 
that these ideas developed during service in the field could be made avail- 
able to the wide range of development workers who might find them useful^ 
Materials from the field are now being collected, reviewed, and classified 
in the Information Collection & Exchange system. These rost useful mate- 
rials are being shared as widely as possible. The Information Collection 
& Exchange provides an important source of field-based research materials 
for the production of 'manuals such as Re.6ox.&&tcuUon <in AnM LancU. 

VITA 

VITA people are also Volunteer? who respond to requests for technical 
assistance. In providing solutions, their aim is to find the most appro- 
priate answers for specific problems. Therefore, VITA specialists often 
must produce new designs or adapt technologies so that they are of value 
1n developing areas. 

Many VITA Volunteers have lived and worked abroad. Most VITA people now 
live In the United. States and Other developed countries where they are 
engineers, doctors, scientists, farmers, architects, writers, artists, 
and so on. But they continue to work with people in other countries 
through VITA. Thanks to their contributions of time and expertise, VITA 
has been providing technical assistance to the Third World for more than 
15 years. 

(iii) 
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Requests. for technical assistance. come. tp_VnA_frpm_many_nat1pns. Each 
request is sent to a Volunteer. with the right skills. For example, a [_ 
question about f 1 sh_ppnd poera ttpnmjght be sent to a VITA Vol unteer who s 
has had years of experience working to develop ponds In Asia, and who 
Is now. a, university professor. 

THE PEOPLE WO PREPARED THIS MANUAL 

Fred R. Weber 1s actively Involved with both Peace Corps and VITA. 
Mr. Weber has participated in "12 Peace Corps training programs; he 
has been a VITA technical consultant for 10 years. 

Mr. Weber 1s a civil engineer with an_advanced degree 1n Forest Engineering. 
He operates his own consulting business and specializes in providing assi s- 
•tance in the fields of agriculture, community developments range management, 
♦ forestry and soil conservation, and Irrigation engineering. 

In 1971 , Mr. Weber authored the Con&zAvatcon and Fox-eAt/ty \toma£ % a handbook 
for Peace Corps Volunteers in Niger. The present manual is an outgrowth of 
this earlier publ ication. 

Virginia C. Palmer, the editor, has been a VITA Volunteer for almost eight 
years . She holds a degree in English Literature from Stanford University and 
a Master's in Interdisciplinary Studies in Education. She'has done advanced 
work at Harvard, San Francisco State College, and the University of Chicago. 
Ms. Palmer specializes in curriculum development and in teaching methods for 
both adults and children. 

Frederick J. Hoi man, who provided the ^lustrations for the manual , Is a 
landscape architect specializing in residential, commercial, and institutional 
site design. He holds degrees from Paul Smiths College and the State 
University of New York, College of Forestry. He has been a VITA Volunteer 
for fivr years. 
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REPLY FORM 

For your convenience, a reply form has been provided here. Please send it 
in and let us know how the manual has helped or can be made mc/e helpful. 
If the reply form is missing from the manual , just put your comments, 
suggestions, descriptions of problems, etc., on a P^ece of paper and send 
them to: REFORESTATION, 3706 RHODE ISLAND AVENUE, MT. RAINIER, MD, 20822, 
U.<S.A. 
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PLEASE RETURN TRIS FORM 



NOTE TO THE USER: This manual was published because Peace Corps and VITA 
■Volunteers and staff wish to help in an area of growing, worldwide interest. 
In order to provide the most effective nelp, the preparers of the manual r 
heed to know how it is being used, or how you feel it could better serve 
your needs. Please fill in the following form and return it to: 

REFORESTATION 
3706 RHODE ISLAND AVENUE 
MT. RAINIER, MD . 20822 
U.S.A. 

WHEN WE RECEIVE THIS FORM, WE WILL AUTOMATICALLY PLACE YOUR NAME ON A 
MAILING LIST SO THAT YOU WILL RECEIVE: 

. Updates and/or additions and corrections to the manual 
as they become available. 

Notice of other publications which may be of interest 5 
to you. 

If you have questions on the material presented in the manual , or if you 
run into problems implementing the suggestions offered here, please note 
them in the space provided. Use additional paper if you have to in order 
to be as specific as you can about the problem. Wherever possible, we 
will try to provide or direct you to an answer. 



Date ■ 



Your Name 



Your Company or 
Agency, if any 



Your Address 



1. How did you fii.d out about the PC/VITA izim&iotim in Akid Lam 
manual? How did you get your copy? 

2. Which parts of the manual have ycu found most useful? Least useful 
Why? 
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3. 



Did you find the manual easy to read, tod simple or complex, complete 
or incomplete? - 
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4. Hew has this manual helped your work? What have you done to apply the 
information? 



5. Can you recommend additional information which you feel should be in- 
eluded in a hew edition of the manual? 



6. What were ybur_success£S using the manual or Implementing any of the 
suggestions? Problems? Please describe completely. 



7. Bo you have other recommendations? 



(y1i1) 
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Introduction 



Wherever people live, they make demands upon the earth. People need land 
on which to grow food; they use wood to build houses and to cook food; 
etc More and more the demands of human populations on forests, lakes, 
fields" and so forth are increasing, while supplies of such natural re- 
sources are decreasing. This scarcity brings attent on to the fact that 
natural resources often are used unwisely; for example trees, »M?h 
protect soil from erosion (and help landretain moisture) sometimes are 
expensively cut down for firewood. The demand for this resource must 
be met In other ways, perhaps through planting trees to be grown es- 
pecially for firewood. 

More and more countries around the world are now trying to solve such 
problems and are taking steps to stop the Incorreet use of their national 
resources. 

TKe subject of this nanual 1s reforestation JnjMd^ands.^ReforeUatlon 




trees, shrubs* bushes, grasses, and other ground 
do hot now have sufficient vegetation. 

Reforestation efforts are begun for two important reasons: (1) to 
conserve and protect and (2) to increase production of forestry resources. 
For example, programs have been undertaken to provide: 

. erosion control, e.g., trees keep water and wind from 
carrying away rich topsoils that help make and keep 
the land fertile for growing crops; 

general protection from extremes of climate, e.g., 
trees are planted to provide shade for animals and 
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. production of adequate supplies of special products _-- 
wood for construction purposes; fruit and nuts for food* 
and so on. 

One area of the world where reforestation projects have been of great 
importance over the past few years is Africa* south of the Sahara. The 
desert, already one of the world's largest, has been growing. Fires and 
poor use of already limited vegetation resources have added to the hard- 
ships caused by drought. People are beginning to respond to these prob- 
lems ina number of ways. Reforestation and reyegetation projects are 
among the most effective ways to reclaim the land. 

This manual isan attempt to present some current, state-of-the-art _ 
examples of forestry programs in West'Africa. It is based on the edl- v 
lective experiences of foresters and of local farmers and herders. 

However , many of the probl ems of reforestation of dry areas are the same 
worldwide. Therefore, the text, which focuses on the broad subject on 
project implementation, presents methods and planning guides useful in a 
more than West Africa context. The appendices contain most of the very 
specific information on climate, soils, plants, and trees in sub-Saharan 
West Africa. Eventually, it is hoped, similar appendices can be developed 
for other areas of the world. 

The appendices to this manual are worthy of special r.ote: 

. Appendix A — a directory of 165 tree species found in West 
Africa. Synonyms and common names [from West Africa [are 
given as available. Brief pictorial views of each tree_~ 
a leaf, flower, branch, etc. -- ere provided for most of 
the species. Where possible, information is given on the 
uses of the tree (not a comprehensive listing, but an 
indicator of the value of that tree for certain purposes). 



. Appendix -^ —an expanded look_at_30 of the trees high- 
lighted 1n Appendix A. Each of the trees is treated in- 
dividually in an attempt to show the value of having' 
comprehensive data sheets which can be used to guide 
field activities. For example* the sheet has spaces 
for listing relevant nursery data (such as time needed 
in the nursery bed or pot) and for noting planting cri^- 
teria (such as the soil andwaterireguirements of each 
tree) A Hopefully as reforestation efforts continue, and 
more project data are recorded, these information sherts 
will become a more complete and important data bank. 

. Appendix C ~ maps and charts explaining climate and rain- 
fall, soil , vegetation* and characteristics of sub-Saharan 
West Africa. 
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Appendix D — a guide to writing funding proposals for 
reforestation projects. 

Annenijix E - a listing of other information sources and 
• gfbib iogr aphic material which those who require further 
information and assistance will find extremely valuable. 

This manual assumes basic familiarity with reforestation terms and methods k 
For example, it takes for granted that the reader wil be ^mlliar^with 
laterite soils and with the use of such forestry tools as climate maps 
and vegetation charts. 

The text uses only one Latin name for each tree. However, some trees are 
known by two or several Latin names: these synonyms are given in Appen-^ 
dix A. More than one name per tree can result from any -Oj^evera '"uses, 
a tree may have been "discovered" and named by several different people, 
disagreement may exist among the experts as to whether a certain tree is 
a species or a Variety of a species; the difference may, simply be in 
spelling because of phonetic dissimilarities among the languages of for- 
estry people. 
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Long-Range Planning 



Ifl most nations concerned with land protection (among them the sub-Saharan 
countries of Senegal, Mall, Upper Volta, Niger, and Chad) . land has been 
set aside for special purposes. These areas, called forest reserves, 
wildlife reserves' parks or special reserves, can be identified on good, 
large-scale government-issued maps. 

The uses of these and other lands are regulated in a number of ways; for 
example: 

. The "northern limit of cultivation" in Niger makes 
farming north of that limit illegal. This culti- 
vation law was passed to protect grazing resources 
and to conserve the natural ground cover (See Appendix E. ; 

. Throughout West Africa, governments have legislated land 
use in order to prevent and control the frequent bush fires. 

. In some nations, sUch as Niger and Ghana, land has been 
identified and set aside for production of certain spe- 
cies of trees. 

. Many governments control the use of particular trees and 
plants. 

Most countries have an agency or department which is responsible for 
developing, managing, and protecting natural resources. Some of these 
agencies provide suggestions for proper, land use nke: 

. taking into account social and cultural factors; 

. using resources only on a sustained-yield basis (in other 
words , not Using resources faster, than they can be replaced); 

. producing the highest possible net income for any given 
area through the best use of the land; 

. Improving, developing, and further building up natural 
resources for the future; and 
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recognizing that conservation and production are inter- 
dependent (in the long run, neither is possible without 
the other). 

All programs to conserve or develop Mtufal resources soil, 

trees* and other vegetation -- must keep these suggestions in mind. A forester, 
for example, cannot begin a tree-planting program without carefully looking 
at the given location 1n terms of all its natural resources and the ways in 
which they are being used. 

As noted in the Introduction, reforestation programs have two important 
goals: conservation and production. The primary conservation concern is 
to prevent and control erosion; the first priority of production activities, 
in West Africa < at least* is to increase the amount of wood available as 
firewood. While these are the major objectives, there are, of course, 
other goals of Both conservation arid production programs. Therefore, 
forestry prog rams are planned with these objectives in mind and imple- 
mented within the resource management suggestions mintipnedearlier. A 
reforestation program shbuld_npt_ produce a lot of firewood on land which 
could have been used more profitably for some other purpose. 

Foresters prevent poor programming by looking into the land' use situation 
very carefully before beginning a project. The first things taken into 
consideration are the ways in which land is now being used or not used. 



Present band Uses 

What 1s the land suited for now? What could the land produce if changes 
were made? Would the new use be a better use than the old? Local customs, 
soils, topography, vegetation* and watersupply all must be looked at be- 
fore these questions can be answered fully. 

The most Important thing to consider, whenloqking at a location is whether 
orjjot land can be used for growing food or crops which allow people to 
support themselves. Because, above all else, people living in that area 
must get enough out of the land to live. Therefore, even If a staple crop 
they grow is not as valuable by Itself as a cash crop might be in market 
terms, the land may already Be serving its most important function. 

In any area, there is a value placed on certain products. Firstplace 

always is_ and must be given to agricultural products whichare needed for 
food or for market. Certainly forestsshould not be planted in areas 
where bananas or rice will grow, and where there is a good market for 
such crops. What might be called secondary subsistence heeds :also must 
be kept i* mind. These are uses_bf the land. and trees which fill other 
d«nahds made by local people — wood for fuel; grass for thatching; plants 
for medicine; bush frtiits; base material s for cordage ^ detergents, tan- 
ning* and dyes. If the land area is now filling one or several important 
purposes, the question to be asked is, "Would land use be improved by a 
forestry project?" 

17 
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Which conservation efforts would improve land use? Where should they be 
located? What special efforts -- such as fire barriers, planting Acacia 
llbldl, terracing, or planting an orchard (perhaps of Amcardlfim oHcTdintale) 
woUTSTincrease the value and usefulness of the land? 




Ara wind erosion controls, such as windbreaks, or water erosion controls 
needed around farm lands? Are there low spots whieh are not now being 
farmed which could be used for crops if they were protected? For example, 
qentle side slopes may be a good place to grow some farm crops if the 
crop can be protected By vegetation from erosion. Careful observation, 
and detailed study of the project area provide answers to such questions. 



Community Involvement 

Foresters, and other conservation personnel, should keep local concerns in 
mind. This 1s not always easy because there are always locals national, 
and International concerns, and these may conflict. But a conservation 
project must be supported by the people living 1n an area, or it will not 
work. Local people are the ones who may be asked to give land for a pro- 
ject, or to work on it. And often- a reforestation effort will have^to. 
be supported by people for years before results can be seen. Therefore, 
a project should not be started before communities are ready to sustain 
the effort. And to make this commitment, residents must believe that 
(1) the project will affect their environment and their lives positively, 
and (2) the results will be worth the effort. 
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Reforestation prodectswhich provide wind and water erosion controls can 
result in better farm lands and increased supplies of fodder and firewood. 
However; if the results of such projects are likely to take years to show, 
local residents may look for more immediate benefits, such as individual 
potted trees which they can plant in their fields for shade. For example, 
on one project the technical consultant undertook, he found tt difficult 
to keep up with the demand for potted EarJda^friglsbdsa . If at all possi- 
ble, it is_a_ggod ideaf or a project manager to plan. so that the project 
can_prov1de the requested trees and respond to this level of need. 
Community support for the project will increase, and it will become 
easier to convince the community of the necessity for the project at 
other, longer-range levels. 

Tfie Conservation Community 

The cdhservati on community includes everyone. Foresters, and particularly 
those who are managing projects being carried out locally, contact farmers 
individually; work through traditional authorities, such as village chiefs 
and elders; involve and consult officials of Ideal , district* and national 
governments, as well as representatives of the. various aoyernment bureaus 
and agencies. Preparing for a project calls for maximum cooperation 
between technical representatives and those concerned with social programs. 
Of course, coordinating the groups and interestsinvol ved in a forestry 
project 1s all part of the forester's, job; it requires patience, diplomacy 
and skill to promote a reforestation project. Often it is necessary to 
explain, bring together, and reconcile a number of interest groups ^ some 
of which have very differing ideas about the same project. 

Foresters work cooperatively with representatives of all sectors of the 
local economy. Such cooperation sometimes means filling an advisory 
role tb_a certain agency or undertaking resppnsibil 1ty_f or _ a special pror 
ject. There is a lot of informal instruction to be done in order to sell 
a forestry or resource management project and get plans made for smooth 
program operation. This ^teaching, 11 when done well, lays a good fouhda- 
tipnfgr the entire effort, and the project has a much better chance of 
success. 

The previous paragraphs present some general guidelines or characteristics 
of a forestry project. Of course, each specific_prq ject requires planning 
in a much more detailed way. Selecting the right location, determining 
the best trees to plant for a given purpose, and making sure money and 
materials areavailable are areas which require a great deal of long- 
range planning. This manual will not discuss seeking money and materials 
in detail, though Appendix D does offer guidelines for writing reforesta- 
tion project proposals. Site selection, however, is discussed further 
in the following paragraphs. 

Selecting Sites 

For the type of reforestation effort with which this manual is mainly 
concerned, it is usually necessary for the planner to think in terms of 
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two locations; a site for the nursery (the place where young trees will 
be seeded and grown until they are large enough to have a good chance 
for continued growth in another place), and the location where the trees 

will finally be planted. 
This planting site may be 
known from the beginning 
because, as a site in need 
of reforestation i it sug- 
gested the scope of the 
project. Or the planting 
site may be_chosen later 
in the planning stage to 
_ provide the best location 

c-pxC?^* for a productive effort. 

Nursery Site 

Nlirseri es may be constructed 
at a central location to 
produce trees on an ongoing 
basiT for forest plantings, 
shade for village squares, roads, individual houses, etc. Such -central 
nurseries often are permanent and are maintained by government funds. 

When trees are needed for only one project, a temporary nursery can be 
built. Nurseries are located near water, roadways for transport, and a 
settled area so that nursery activities can be supervised easily. 

If the nursery will be using plastic pots or other containers (plant leaves, 
cardboard boxes* clay jarsh finding a^gpod site is not as difficult. Pots 
can be filled with soil that comes from somewhere else, stacked, and tended 
in areas where nothing else will grow. 

If seeds are to be planted directly into the ground at the nursery site, 
the soil must be rich,, deep, and well-drained. Sandy clay with a loose 
crumbly texture is the best kind of soil for a nursery. Also, locating 
a nursery on a slight slope is helpful . This slope helps water to drain 
across the surface. 

Other factors to be considered when deciding upon a nursery site are: 

. availability of water ; 

. protection from prevailing winds 

. nearness to the planting site n 0 

Of course^a_nurseryf ? does not really require a great deal of land, parti- 
cularly if plastic potsare used. But a planting site 1s usually a 
larqer area — usually the smallest 1s TOO X TOOnu and most are larger. 
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Planting Site 

Choosing a planting site is very complex. The forester or funding agency 
must consider the following points before choosing a site: 

.. What is the best land use? 

. What are the goals ~ protection or production? 

If protection of the land is the main goal, the sites are 
selected to give the best possible conservation results. 

If wood production 1s the main goal, such issues as trans- 
portation and marketing are more important. 

. What 'rfill the social effects be? 

-Who uses the land? Who will use it in the future? What 
are the benefits of the project to the locaV people? 

The site fn_turn determines Both which trees and vegetation and what 
planting methods will be most successful. 

Great care must be taken from the beginning of the planning process to 
make sure that the lines of authority for land use regulation are clear. 
The forest service must work together with other interested agencies to 
draw up forest management plans that define which resource development 
and management techniques are planned and acceptable. Such agreements 
should contain details concerning maintenance and protection of the 
land, types of land use possible, kinds of fees which must be paid for 
using the land, and who gets the money paid for the rights to use the 
land. 

Once it has been decided that a slte Is available for use as part of a 
reforestation effort, 1t_1s time to plan for the fullest use of the 
site. In other words, the land should be used as completely and wisely 
as possible during the reforestation efforts. The. foil owing paragraphs 
present scnge of the uses of the land which can be incorporated as part 
of a reforestation program. 

Other Land Uses 

Other land uses, like traditional or improved grazing, roads, improved 
. and intensified agricultural land use (e.g., rotation from peanuts to * 
cotton to fallow) must be taken into account during the planning process, 
particularly when the programs are located near relatively high density 
population centers. \ 
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Whenever possible* foresters choose or develop sites so that local resi- 
dents receive more immediate benefits while the trees (also shrubs* _ 
grass* and other vegetation) are growing, and so that the land is being 
used as completely as possible. Some of the land uses which increase 
benefits during revegetatlon efforts are intercropping, controlled 
grazing, grass cutting by hand, arid collecting and gathering for special 
forestry projects. These subjects are discussed briefly be]ow. (More 
is being done 1n each of these areas every day, but it is not possible 
to go into detail in this manual: grazing alone could be the subject 
of an entire book.) 



Intercropping L . 

Intercropping, or taungya as it is also called, is the practice of plant- 
ing arid growing agricultural crops between rowsof planted trees; If 
left uncultivated, the area between the trees would soon be covered with 
grass arid other vegetation. This growth of vegetation would cause the 
grass roots and the roots of the trees to compete for water arid* to a 
lesser degree, for nutrients from the soil. However, it has been found 
that root competition for water is not as severe when crops such as 
peanuts or beans are grown arid the area is kept free from weeds. 




HEWUr PL&HTBE> 1T^S&S> 




3 mJw-tz **~V\:i v..t 



At the few places where Intercropping has been tried in the drier zones 
C50O-7OOmm mean annual rainfall), excellent results have been obtained 
for the trees and for the farmers. Even where poorer results have been 
obtained, Intercropping may still be cheaper than handweeding grasses, 
especially during the rains when labor is short because everyone is 
working in his own field. (Machine weeding and cultivation usually are 
even more expensive, especially when maintenance and depreciation of 
machines are included in the cost figure.) 

For ah Intercropping effort to be successful — that is* beneficial to. 
trees, crops, and fanners alike ~ farmers must know the special restric- 
tions and conditions necessary for good Intercropping. For example, the 
spacing of individual cron« in relation to the young trees must be speci- 
fied, since both crops and trees heed enough room to grow successfully. 

PP 
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When the young trees are hard to see,j>uch as Acacja albida or Gmelina 
arborea, it is also helpful to mark each tree with colored stakes or 
other markers easily seen by persons using three- to four-meter push-hoes. 
As_a_rule A it is generally best for foresters to work with and teach inter- 
cropping methods in cooperation with agents from the agricultural services, 

Of course, the choice of crop makes a big difference to the success or 
failure of intercropping. Peanuts, cowpeas, and other legumes have * 
worked well, but millet and sorghum have affected some young trees 
badly. The dfecisipn about which crops to raise as part of an inter- 
cropping effort mii!t be based on information about the crops, the 
nature of the site, and the type of tree which will be planted there. 




It is particularly useful to grow crops in firebreaks. These are spaces 
left between blocks of trees or other vegetation so that fires which may 

break out can bestpppedbefore they burndpwn or 

nursery. Firebreaks in tree plantations are often guite wide, thus giving 
a lot of space for growing crops. For them to be effective, it is very 
important that th£ firebreak- area be kept free of weeds: planting and 
cultivating crops such as peanuts serves this purpose.. When the area is 
completely- cleaned after harvest, a good, arid relatively trouble-free 
firebreak is created that lasts until the next growing season. Of course, 
the,. P need for a complete cleaning of the area after each harvest must be 
stressed and enforced. 

1 

Grazing 

Good land use projects include introduction (planting, seeding, or natu- 
ral) of vegetation which cin be used for grazing in or near the same 
area where trees are planted. This kind of overall revegetati on effort 
Illustrates the fact that the divisions between forestry and range manage- 
ment programs are becoming less important than they once were. 

23 
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Grazing 1s possible within the tree planting site, as long as certain 
conditions are kept in mind: 

. The number and kind of animals* as well as length of 
grazing time, must be control led. -# 

. Grazing is not possible until the trees are tall ^ and 
■ ' ' strong enough to escape damage done to their foliage ; 

and bark by animals. A goat, for example, can stand * 
on its hind legs and reach up to 2m. Donkeys also 
stand on their hind legs to reach leaves. 

. Grazing cannot be allowed to continue in one spot . 
for too long. 

If grazing does go on in one spot, there is a danger 
the soil will become so hard that air _and water can 
penetrate the soil only with great difficulty. 

However, if grazing can be controlled, the combination of forestry and 
range management programs can lead to good land use projects. 

Handcutting and Gathering 

Strictly controlled handcutting of grass for fodder, thatch, or mats may 
be feasible. Forest products, such as huts, fruits, gums or resins may 
be collected. 

As the area becomes more and more attractive to individuals, it becomes 
Increasingly important to be sure that any use of tjie land, even cutting 
grass for animal feed, 1s controlled by an authority which everyone re- 
cognizes. And it 1s a good Idea to charge a fee for such uses of c the 
land. Land use fees will probably not bring in a lot of money, but they 
are_important for laying a good and fair framework for the future of the 
area. Usually, the national conservation agency is responsible for re- 
source use and establishes limits for all cutting, grazing, or farming 
allowed on the land. 

So far* this manual has mentioned the need for: 

. looking at an areainterms of all its conservation 
possibilities and problems; 

. making sure j:here is full support for the project; 

. taking into account what local residents want and 
expect; 

. planning project sites carefully so that they take 
advantage of all land use ^possibilities. 
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This is a good point at which to consider soil arid water in reforestation 
efforts. Planning reforestation activities, either on a shor t- or a 
long-range basis, cannot be completed Without a careful site study o, 
these natural resources. 



25 



Soil and Water 



As soon as careful study shows that a reforestation effort is jieeded, . 
whether to protect a given resource or to produce more of a certain pro- 
duct, soil and water questions come to mind. Trees "(and other Vegetation),, 
of course, depend upon soil and water to provide all that they need % for 
growth and survival. (It is interesting to note that while a certain 
species of tree itiay grow almost anywhere* it does not look the samefrom 
one area to the next because of different soil 'and water factors. A tree- 
growing in poor soil' with little water supply may be short, sparse* and 
produce no fruity On the other hand* the same tree grown in soil with 
more nutrients, better- texture* and a good water supply, may be much 
taller, densely covered with foliage, arid a good producer of fruit.) 

_ _ * _ _ __ __ 

Soil arid water resources have been studied by many scientists. Soil maps . 
show the kinds of soil which appear in different_areas. RainfaVI maps 
indicate the amount and distribution "of rain. Another kind of map shows 
lakes, rivers, and other large bodies of water. (Appendix 6 contains 
soil and rainfall distribution maps of West Africa.) But these maps pro- 
vide only very general information arid a starting point. The key to soil 
and water for reforestation purposes is the way in which soil arid water 
do or do riot* eari or cannot, be made to work together at particular 
nursery or planting sites. 

Soil and water Interact in various ways. For example, jri some areas. there 
is plenty of water, but the soil is too rocky to hold the water well. 
Instead, the water may run down a slope arid carry away what little good 
soil there is. . - 

In another area, surface runoff is mere gentle arid collects in depressions 
in the land.. These basins may be an additional water resource depending 
upon the soil Jmd how well it holds water. Therefore, the result of the 
Interaction of soil and water resources determines the quality of the 
site for planting trees. 
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Foresters often can get their best information concerning soil and 
^ater at a given site by careful observation and by asking questions 
o? local fa?me?s. There are certain characteristics of soil which are 
of particular interest to foresters; these are the conditions which 

(1) cause soil to interact with water and wind 1n specific ways and 

(2) make the soil more or less useful for forestry purposes. These 
characteristics are: 



. erodabi 1 i ty 

c 

. shallowness . 

. texture and water retention capacity 
. compaction 



Erodability 

A primary concern of the forester is preventing soil erosion (the wash- 
ing awa^of ?ich topsoils). Vegetation helps prevent erosion because: 

the roots of trees and other plants hold down the 
topsoll; 

the vegetation provides decaying organic matter which 
forms a water-holding layer; 

it places a physical barrier in the path of running water. 

Any soil which has lost Its vegetative cover 1s more likely to erode, 
and some soils are more easily eroded than others. Soils which erode 
easily are: 




WcuteJi has ' cowiizd XopSptt_ 
away and ttlt dttp ckUcheA 
ok channzU In tkt mnXh; 
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light soils such as silt, sand, or sand-loaiTv mixes 

soilshavirig little or hb organic matter or having a fine 
granular consistency 



WIMP efco^ioM 



\*yiUrS "V Fine, light dxy iahd, With no 

_ ^7 dkgarUc matte*. , bUng blown by 




Shallowness 

Shallow soil is a frequent result of soil 
erosion. Shallow soil is a condition 
where there is very little good topsoil 
In which trees can grow. This lack of 
good soil limits the cho 1ce of trees _ tha t 
can be planted to a few local species. 





Eyen_when_the_lpcal_spec1es^^ 
are planted, the root systems 
cannot develop well, and tree 
growth is likely to be very 
poor. 
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Texture 

There 1s a direct relationship between soil 
texture and tree growth. Where the texture is 
loose, such as in sandy soil, roots have rib 
difficulty pushing down through the soil. In 
fact, root growth rates of almost a meter per 
week have been observed (in Acacia albida) . 
Unfortunately, this kind of loose soil does 
not hold water well, and once the rains are 
over, this soil becomes very dry. It is almost 
impossible to grow trees under these conditions 
unless special techniques are used. 



Loo*z, Sandy SoiZ 



LUtlz vocutvt avcuitablz 
JtcLpLd toot giouith 





Heavy, Clay SoiZ 



ztow, ztuntzd toot growth 



Heavy clay soils, on the other hand, present different problems. They 
are formed by an accumulation of fine clay particles and are found in 
depressions arid In low areas around ponds. These clay soil s^caii be 
recognized most easily during the dry season when large cracks form in 
the surface. 
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CLAY CRACKING PATTERNS 

Unlike the loose, sandy soils, these clay soils hold water well and are 
quite fertile. However, tree roots have trouble pushing through the 
tightly packed earth. Special and expensive site preparations are re- 
quired to improve this soil's condition enough so that trees can grow 
1n it. 



^ The best soil textures for tree planting 
efforts are those textures between the 
loose sand and baked clays described here 
In the best situation, there Is a good 
amount of topsoil covered by decaying 
organic material which protects the 
roots from too much heat, acts like a 
fresh, clean sponge, and holds rela- 
tively large quantities of water. The 
plants then use this water after the 
rains stop. 




Good ZopiojUL, tovQAtd by dtcay-LYiQ ok- 

gariic mXZ&L, n.ztcuim voaZw and nwtfci&rvte. 
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Unfortunately, hot dry climates are 
unfavorable to proper formation and 
retention of organic matter, and the 
soil tends to leach [wash out) during 
the rains * leaving it once agai n a 
prime candidate for erosion. 

Pooh., i'dhdy ioXZi have, tittle, a 
to ftetatn uiateA. The. mtxK dimply , 
litteAA dUe.ctLy down tktough the. 6 oil 
uxothout Kematnlng -in the eahth long 
though to pfiovi.de. nouJuJ>hme.nt ion tAte* 




Compaction . . 

Compacted soil is soil which is packed down so hard that air and water 
can P penltrate the soil only with difficulty. Sometimes the soi is so 
compacted that a crust forms on the surface. It is very difficult to 
grow bush and tree species under these conditions. 



<4 
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KVi and vocuteA can pojnoXnjcute the 
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Tfca ia££ packed ok compacted, 
ten and mZtK ainnot pwz&taiz the 
iu)t$cuct. 
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There are a number of ways to counteract poor soil conditions such as 
compaction. One-of these techniques, subsoiling, involves digging deep 
holes and breaking up the soil so that it can receive and hold water 
better than the nearby tight, or compacted, ground. Subsoiling can greatly 
improve the growth and survival rate of trees. When subsoiling is done 
by hand methods -- using shovels and local tools -- it ean take a Jot 
of time, especially when the project is large. There is heavy machinery 
available which can do the subsoiling quickly and efficiently. However, 
the machines are costly to operate and may not be available. The\ 
decision as to whether to use hand or machine methods for subsoiling wi 1 1 
depend upon such factors as the size of the project and the amount of 
money available. 

Another soil improvement method is composting (mixing already decaying 
leaves and/or dung into the soil ) . Often, however, materials for com- 
posting are either unavailable, or they are too expensive to use. 

Soil and water are discussed later as they relate directly to nursery and 
planting sites. The purpose of the above discussion has been to present 
some basic ideas about the importance and interaction of these two factors. 
Foresters, of course, will also need access to additional technical data 
concerning soil and water. Appendix C presents some of the data which 
have been prepared for use in West Africa. Similar information should be 
provided to foresters and project managers working in all arid areas. 
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Choosing Species 



As mentioned earlier, many countries protect and regulate the use of 
natural resources arid of certain tree species. In some cases, traditional 
laws give a specific tree special status. In West Africa, Acad a alblda^ 
for Instance, was protected by local customs even before the national 
government protected 1t for ecological reasons. 

It Is impossible to give detailed Information in this manual on such 
restrictions . But 1t 1 s readily avail abl e, and foresters familiar with 
an area know the restrictions. (Appendix B, which provides details for 
some of the common trees of sub-Saharan West Africa, does note when a 
species has certain legal status.) However, having a 1 1st , such as 
the one on the following page ..that .name s tree socles of sub-Shar^ ■ 
West Africa that have been regulated. by law, can be very useful. This 11st 
can be referred to for help with the final choice of species, after a 
number of other factors have been calculated. 

Some Guidelines 

Foresters who are managing projects analyze tree species and sites before 
matching particular species to given sites. To do this successfully, It 
1s necessary to consider (1) environmental constraints, (2) purposes of 
the project, and (3) human factors. 

Environmental Constraints 

The most Important question here 1s which species can survive and grow 
well given the water, soils arid climatic characteristics of the site. 
Among the specific points to be considered are: What kind of texture- 
does the soil have? Does 1t retain water well? How deep Is the soil? 
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Tree Species Regulated by Law in West Africa 



USE, CUTTING, AND REMOVAL LIMITED BY LAW 
IN AT LEAST ONE COUNTRY 

i 



Acacia aJLbi&a 
Acacia zcokjxioixlzA 
Acacia AcncgaZ 
AdariAoYUJX dA-gXAaXa 
BaJianitu azgyptica 
JBombax co&ta&jun 
Botuu&uA a&thiopum 
Baty^cipeJmum paAkJui [Kdt&chy) 

CLASSIFIED AS "SPECIALLY 
Acac-ca macko6idchya 
Acacia icokpZodu 
Adati&orUa dtgitata 
Anog&taau* £ex.ocaAptt6 
BataniteA acgyptlca 
Bo&voeJULia daZzictLi 
CeXbd pcntandAa 
VaZbwgia mctanoxyton 
VoJxAAJum 4 cncgaltnA e 
EEaeio gvuMceMiA 
GujLwx 6CncgaZcnt>i6 



Hypha&nc thcbaica i 
Khaya 6mcgaZzn6<C& 
VcJiJbwJvL macAophylla 
Paxkia b£g£obo&a (Ben#i. ) 
VteAocaApuA e/txnaceaa 
ScteAocanya bVtn&a 
TamanJjiduA <Lndica 

USEFUL 11 IN AT LEAST ONE COUNTRY 
Landolpkia heudeJto&U 
Lannva micZvcaApd 
Vnc&opih a£*Ucana 
VhzvjLocojiKzLoi kotAchyi 
Pt&toeoApuA cnJjiacexu 
VtwoojoJtpixh iucin& 
Saba &zncgaZtyii>Zt> 
StzhcjuLLa A&tcgcna 
Tcctea Awdanica 
Vitzx cuneata 
ZiziphuA mawtjJMLCjx 
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To determine environmental constraints, foresters study climatic records 
for given areas. In dry areas, among them sub-Saharan West Africa, the 
single most important climatic factor is rainfall. Before the project /can 
be started, therefore, managers must find answers to a number of questions. 
Row much rain falls during the rainy season (the period when the young 
trees are planted)? How 1s_the rainfall distributed over time during 
the rainy season? (If the timing of the rains is wrong, for example 
if the total rainfall occurs within two days instead of a number of 
weeks, the project can be ruined.) 

In addition to the above information, there are other things about rain- 
fall to consider. For example: 

. Row hard does the rain fall? Gentle, spread-out rains 
are more likely to soak into the soi] than are heavy, 
torrential rains. 

. What is the temperature? If temperatures are very 
high, the moisture evaporates much n»ore quickly. 

. When do the rainy seasons occur? Some areas have 
two rainy seasons; others have only one in the hot 
summer months; still others have one rainy season 
in the cooler winter months. A tree species which 
grows well in a region where_ the rain falls during 
the winter usually does not adapt well to ah area 
whereitrain? during the warmer weather ~ even 
though the amount of rainfall is the same. 

The single most useful rainfall measurement is the mean annual precipitation 
measured in millimeters (mm) per year. In the tropics, however, annual 
rainfall tends to vary greatly, so it is necessary to consider the varia- 
tion from year to year in determining the figures upon which to base a 
cholce of species. Foresters plan after determining the average annual 
rainfall. 

The drier the area, the less reliable is the average rainfall figure 
and the greater the range of averages. If two species look good, but 
one requires less water and the project area 1s one where supply 1s 
often uncertain, choose the one requiring less water. 

Unfortunately, there aremany areas_where_ accurate rainfall records dd_ 
not_exist, and It Is necessary for project managers to use very general 
information such as that presented on the maps in Appendix C and upon 
the basis of information from local residents. 

It is a good idea to make a list of tree species and the water needs of 
each for any area in which forestry projects are being conducted. The 
list on the following page was prepared for West Africa. 
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Common African Tree Species 
by Water Requirement 

DRY SITES — 200 - 500mm Mean Annual P4^cj^itati_on 

KcacJux aJLbXda. BaZawttex 

kctLCAM. KadXaMi Commiphora. 

AcmjcXo. &wt$aZ VoAhintoyua. 

Anno no. ienegatemU hjo&opU jwU^ioAa 

TiziphuA 

MEDIUM SITES - 500 - 900ffm POTENTIALLY USEFUL IN SHRUB SAVANNA* 

KmjcmdJum oc(UdentaZz ficuA iyiomoMi 

kzadiAackta Haloxylon peJUlcum 

CcLt>6ia iJLnm&L Scdvadoxa p&tzica. 

EucaZyptuA Tamdfux atticjuZtvta 

ScZeJiocaJiya 

MOIST SITES — 900 - 1200mm POTENTIALLY USEFUL IN WOODED SAVANNA* 

B0W6606 > KlblziM. le.bbe.ck 

BwtyfLOipeMMJum AnogeAJ>&uA 

Ca&ucuUna. ValbeJiQ-ia. 

TamaAAjvdM 

♦As defined 1n Appendix C. 
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In addition to climate, soil, and water* there are other factors in the 
environment which affect the choice of species: 



. Fire history of the area. Are there frequent or 
few fires? Some tree species are more fire-resis- 
tant than others. Of course, if the area has a lot 
of fires* it is better to plant a fire-resistant 
species. 

. Insects. Some trees are more affected by certain 
insects than other trees. 

. Animals. Do goats* camels, cows, and other animals 
common in the area like the leaves and bark of cer- 
tain trees more than other tre«s being considered? 

While considering the species in terms of environmental constraints, it 
is necessary to keep the purpose or objective of the project in mind. 

Purpose 

What is the objective of the reforestation (or revegetation) effort? 
Is the project objective to conserve resources, for example, a sand 
stabilization program for an eroded area? Or does the project seek 
to increase production of a given forestry product, for example, f1r§- 
wood? Obviously, certain species can be used for one purpose and not 
the Other. However, some species can be used to fill both requirements. 

Human Factors - - 

The key here is finding out What the residents of the area wouldjlke the 
project to do, and What is attractive to them. For example* if Acacia 
albida is highly thought of locally and can be grown on the site U-e., 
it meets the environmental constraints), and it serves the project s 
purposes well, then it Is a good choice of sped es: everyone takes bet- 
ter care of something that is highly valued. 

Other Guidelines 

A planting site which has several kinds of trees is less likely to be 
destroyed by insects or disease: an insect or disease which attacks 
one species of tree will not always affect another tree. 

Project results also indicate, that in a dry climate, local species will 
grow more slowly, but will survive better than species brought 1n from 
other areas or countries. Therefore, in parts of West Africa where the 
mean annual rainfall is less than 1 ,000mm, It 1s recommended that such 
rapidly growing species as. Eucalyptus, which originally came from 
Australia, be pi anted where the ground water table 1s near the surface, 
so that the trees will have access to more water. 

i • . . 
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The process of matching trees to available sites will give the names of 
trees which can be used J n a particular situation. Sometimes only one 
species will fit; often several species are suitable. Once the list is 
prepared, it is possible to make decisions concerning which type of tree 
(or mixture of species) will lead to the best Use of the land. 
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Project Planning 



Much of the background which is part of planning a reforestation (or 
revegetatlon) effort*_iri terms of general coasiderations, has_been pre- 
sented. .Foresters call upon all this information as they plan the 



As planning is done for a specific" project, there are additibhal ebris1d6ra- 
, tibhs. _ Reforestation areas usually are lands unusable for intensive 
agriculture because the soil is poor and does not contain enough nutrients 
for horticulture or subsistence and commodity crops. However; some trees 
will grow almost anywhere. If the forester studies the siteand finds 
that it is possible for a certain species to grow ther^and if that. parti- 
cular species is native tc the area* he then has ^--Investigate why that 
tree is fibt growing at the site. * 

Vlfy often the major reason is a lack of seeds in that particular area. 
If there are no adult trees nearby producing seeds which can be carried 
by natural methods (for example, eaten by animals and deposited on the 
ground in their manure}^ vegetation will be sparse, and the seeds w1!!_ 
be scarce. Even^^^eds are available* the species may nbt be growing 
because of bveTgrazingi fires, blowing sand in the_area. And if 
these things are allowed to continue., seeds continue to become harder 
and harder to find. ' 'i . _ c 



Before any_revegetation prpjept can be undertaken, therefore* it is 
necessary to make sure the factors which kept the species from growing 
on the site are not st1U present, or that they can be pvercome in the 
course of the project.. These thoughts bring into focus the question of 
the type of reforestation or revegetatlon effort needed.. 

The key decision -at this point is whether a rumsery s effort is necessary 
for a given sp^ciesor whether revegetatlon can £e accomplished in some 
other way : direct seeding of the area, planting cuttings directly on 
the_site, or by simply protecting the area and leaving it alGne so 
that It can regenerate naturally. . 




nature of individual projects. 
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Natural Regeneration 

Nature* as shown by several pilot projects, can heal a barren area if 
given enough time. But, in most cases, natural regeneration cannot 
occur unless special efforts are made to help it along. Such efforts 
might include fencing the area, protecting it from being used for 
grazing, and setti ng up good neighborhood cooperation so that the 
residents realize the importance of leaving the area alone. Some- 
times, a forester will decide that a certain area can be helped best 
simply by making arrangements to insure the area is left alone for a 
number of years . 

Direct Seeding , . 

If the species chosen for planting 1n a given area responds well to 
direct seeding, this method is certainly worth trylngy Obviously, it 
Is cheaper to scatter seeds on. the planting site than it is to establish 
a nursery, maintain 1t for a time, and transfer young trees to the 
planting site. It 1s even possible to direct seed by feeding pods of 
certain trees to cattle and allowing the cattle to graze on the land. 
The cattle deposit their manure, containing the seeds, on the ground , 
and a sometimes very effective direct seeding operation takes place. 

Some direct seeding results have been good ;in areas with rainfall as 
low as 700nm, but there 1s still much to be learned about direct seeding 
techniques. 

One of the reasons for this method not being used more often 1n the 
past has undoubtedly been the scarcity of seeds. Direct seeding re- 
quires relatively large quantities of seed. 

Good results of direct seeding have been obtained in Aub-Saharan West 
Africa with Borassus and Anacardium occidentale. Acacia albida^ seeds 
have been sown In clumps In fenced-in areas and have started to grow. 
Other good results have been obtained with seeds scattered 1n busy 
areas where the young trees were at least partially protected by thorn 
branches and twigs. jm* 

Some trees simpjy wtll not grow If direct seeding techniques are used. 

_ a 

Cuttings 

It 1s sometimes possible to take cuttings of trees and transfer them 
directly to a planting site. Commiphora and several Euphorbia species 
are possible choices for this method of revegetation. However, use 
of cuttings still 1s very much on a research basis. 

In many cases, after all the alternatives are Investigated, it 1s neces- 
sary to undertake a project which |Tncludes'. nursery seeding and trans- 
planting of the young trees to the pi anting site. The following pages 
detail the planning of the nursery phase of the project. 
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Nursery Planning 

Plannlnd Includes the forester's preparation to direct activities, keep 
good records and work with crew members. Crew members who understand 
conservation and reforestation and are trained to work Independently 
are mucn ^effective. A well-trained crew can mean a. much more sue- 
cessful project. ' 

There are a number of decisions and plans to make . before T |f§iDniniI3 
rmrserv Is the nursery to be permanent or temporary? In other words, 
Is there a need for one which can continue to supply trees even after 
& end of a project? Should the seeds be planted in plast c pots or 
other eoStalnifs (clay jars, leaves, cardboard, etc.), or placed directly 
Intb thlground (open-rooted)? These decisions depend, In part, on the 
species which will be grown. 

What 1s the time-frame for the project? How 1 ong wl 1 1 ^. f^e to set 
up the nursery? When should seeds be planted? When 1s the best time 
to transplant? 

t+ U necessarv to make a detailed Uyout and design of the. nursery. Is 
there Jn'ad^uate water supply? Is the land cleared? Does a fence.have > 
to be built? 

At the same time, the seeds must be readied for planting. If the seeds 
are collected locally, they must be prepared. / 

Above all else, a successful p, eject demands good record keeping. 

Each of the Importan- 
ce following" pages. 

First Decisions 



are collected locally, they must be prepared. 

ee 

Each of the Important decision areas 1s discussed 1n further detail 1n 

*\ ■ i . 



Permanent or Temporary , 

As mentioned, nurseries can be set up permanently or >n ataj »;y, 
blslsf Thl nature of the project determines which type of nursery 1s 
necessary. 

Open-Ro >terf or Potted -i--* 

Some species cannot be moved easUy or ^-^p from a nursery to a plant- 
ing slte^ unless they are growr. and transported In pots; other species 
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In WeAt A£jUcjcl, mo6t o<J ikz tuimz Azadifiachta 
InjdJj^t fweeml &tzz6 attz >tai&z& by ihz open-xooiext 
meXhod, aM It jL& ittfJt tried ficK hlamojn, 
Khaya £ znegaZ&yU , ScttKocxVLUL, and V/io6opc& 
(See Appendix AJ. 



cannot grow Well 1n pots. It is always cheaper 
to use the bpeh-robted s toe k method. But some- 
times a certain species requires the use of pots 
and, 1n these cases, the money must be spent. 
If, however, a species will grow either 1n pots 
or as open-rooted stock* each method has advan- 
tages and disadvantages which should be considered: 



advantages of bpeh-rbbted stbek are: 

. there is less: weight to transport from the nursery to the 
permanent site — pots are heavy; 

. it takes less time to transplant open-rooted stock; 

. less dare of open-rooted seedlings is required in the 
nursery. , 

The disadvantages of this method are: . 

. open-rooted seedlings need more space; 

. they need more time in the nursery; 

. the nursery location must have good soil conditions; 

. the roots are exposed to air when they are lifted but 
of the nursery soil and again when they are planted 
at the permanent site. (This can cause damage to the 
plants.) 

PLASTIC POT STOCK The advantages of using plastic pots are: 

. good soil is hot required at the nursery site; 

. seedlings can be placed closer together than in the 
open-rooted method ; 

♦ the time in the nursery is shorter (although pots re- 
quire expense at the beginning, the shorter nursery 
time euts down on the other expenses); 

-A r\ 
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. the pots can be moved easily to the permanent site 
oust as long as watering continues; ; 

. the root growth is contained in a package which is 
easy to transport, and there is little or no expo- 
sure of hair roots to the air during transporting 
and transplanting. 

the disadvantages- of using plastic pots are: 

. the seedlings require root pruning while in nursery 



. pots cannot be piled up for transport; 

. they are heavy to transport arid more difficult to 
transplant; 

. the pots must be purchased (which, as indicated above, 
may or may not be a problem depending upon time saved 
in the nursery or on the expense of making certain 
soils ready for open-rooted planting). 

Determining Dates 

Survival chances of the young trees depend directly upon the size of the 
trees when they are transplanted, and upon replanting at exactly the 
right time of year. Therefore, the timing of the project pis t be. care- 
fully planned. Ideally, a tree should have as large a root system as 
possible before transplanting: this Increases its survival chances. But, 
trees also must be reasonably light and small so that transportation and 
transplanting are more easily done. 

Location, soil, the amount of sunlight, and other factors can change the 
time needed in nursery beds. These differences make it hard to time 
projects exactly, but much good Information often is available from 
local experience arid carefully kept records of other projects. For some 
species, 1t is important that trees be past the yearly germination stage 
to survive dry heat and winds such as those occuring in sub-Saharan West 
Africa during the months of April and May. This kind of information 
must be considered when deciding the seeding dates. 

The planting schedule is set up so that trees will be strong and well- 
developed for transplanting to their permanent sites Immediately after 
the first rains. To time the planting correctly, foresters determine 
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how long each species to be grown has to remain in the nursery. Then 
they calculate the dates for seeding by subtracting the estimated -time_ 
in the nursery from the number of weeks left before the predicted start 
of theralns. Thus, if Acacia albida is to be seeded in plastic pots 
(see chart below), and the rains are due to start in 24 weeks, it can 
be figured that pots must be seeded in 9 or 10 weeks, thus: 

24 weeks left before rains 
- 14 weeks necessary in nursery 

10 weeks = time for planting 

The following chart lists some species coptqnly found in Africa and 
classifies them according to the time needed in nursery beds under con- 
trolled conditions (irrigation and shade). If conditions in ah area are 
not well controlled, more time may have to be- allowed for in the nursery. 



PLASTIC POTS 

6-10 weeks 10-14 weeks 14-18 weeks 18-24 weeks 

Tanking OYiia Acacia aZbida Acacia nltotlca BaZayuteA 

Acacia nxuUana AcacUa Senegal BuJ:yhjo&pv>jr\ixm 
AncaAcUjjmi ocoidcntaZc Ca&ua/Una 
AzadLUxackta indeed v *Eucatypiu* 2 
*EucaZijpttU> 1 \ PaAkla 

Vtio&oplt> \ Tama/UncuA 

\ TamasUx ( cutting* j 
\ZlzlphuA 

OPEN-ROOTED STOCK \ 
30-35 weeks 35-40 weeks \ 

Ca66la tlamea - Azadinachta IndLca 

ScteAocuVLya 

* Not nativz to Apiica 
t TntmApbavctzd Into poti. 
I Seecltng 



ORDERING POTS p 0 ts should be ordered well ahead of time, if they are 
to be used. Only; one size plastic pot is used; this makes ordering 
easier. Usually the pot is a standard 8cm (31 n,) diameter by 30cm (91n.} 
depth. Only very special conditions, such as those which would be en- 
countered' when dealing with the Mangifera ihdica (mango)., would require 
using larger pots. * 
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Overall Design and Layout 

The best sites are those which are close to (1) a dependable source of 
water* (2) a road that is passable for heavy trucks during the rains, 
and (3) the supervisor's living quarters. 

If the stock is to be open-rooted, the nursery soil must be rich, deep, 
and well drained. The best soil is sandy clay, which has a loose, 
crumbly structure. If plastic pots are used, the pots can be filled 
with a mix brought from somewhere else. 

ft slight slope will facilitate surface runoff, and protection from pre- 
vail Ing winds is desirable. Often a large shade tree 1n one of the 
corners of the nursery is very useful to protect very young seedlings 
from extreme sunlight. (Find out whether the land next to the nursery 
site would be suitable and available if the nursery had to expand.) 

A detailed sketch of the nursery layout is a good Idea. Show the size 
and location of the beds and water storage facilities. ^Plan for irriga- 
tion during dry times and drainage during the rains. Allow room for - 
walkways, driveways, and turnaround space. Plan for enough storage and 
tool space. The storage area or construction shed should be large 
enouqh to provide shelter for the crew in times, of intense heat and 
driving rain. Space 1s also needed for research or germinating beds, 
compost piles,' and safety or fire prevention strips (especially along 
the fences), j i 




/Vwseey Layout 



43 



ERIC 



36 



More detailed information which will help when preparing the layout of 
the nursery and when putting together a well -planned nursery is given in 
the following pages. 



Planning Nursery Beds 

Estimate the amount of land heeded for beds (the land within the nursery 
where the seeds will be placed -- either in the ground or in pots). If 
the open-rooted stock method is being used, figure thateach group of 
1,000 trees needs 10 square meters _(10m2) of land. If plastic pots are 
used,l ,000 treesneed only 7m 2 . Add 20% to the figure calculated as 
land needed for the_ nursery beds. The 20% will be for additional space 
for roads, work areas, construction shed, etc. 

If at all possible, plan the beds so that their longer dimension is placed 
in an east-west direction and their narrower side faces north-south. 
Placing the beds this way gives the trees oil the inside the same exposure 
to the sun as those in the outside rows. The planting areas should not 
be wider than 1.2m so that weeding in the center can be done more easily. 



For open-rooted stock,,; standard-sized beds contain five rows of trees and 
are approximately one meter wide. The length of the beds varies from. 
5 to 20 meters, depending partly upon handling needs and the amount of 
labor and transportation available. Always allow room for extra beds. 

y 




M5cm 




A bed which 1s 1 .2m wide and approximately 6m long can hold approximately 
1*000 plastic pots in 15 rows of 70 pots. 

Walkways between the beds must be wide enough to permit foot and wheel- 
barrow traffic — a minimum of 45cm (181n.J- 
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Other Design Considerations 

Long distances for hand carrying can be avoided by planning driveways in 
the layout. A small truck should be able to drive into the centerof 
any nursery which holds 10,000 trees or more. It is even more useful if 
the nursery has a central access road which runs the full length of the 
nursery with a turnaround or drive-through facility at the far end. 

Small research plots can be placed in a corner of the nursery. The lo- 
cation of these special beds should be planned not to interfere with 
the regular nursery efforts. 

Young trees should be placed in the shade during their first weeks, es- 
pecially during the worst weeks of the hot dry weather. If a large 
shade tree is available in the nursery, plastic pot seedlings can be 
started underneath it and later moved into the full sunlight. 




Another shade possibility is to rig straw or reed mats over some of th 
beds. These can be to regulate the amount of shade. However, shading 
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is only necessary for a short time. 
It isa good_Adea_to_haye trees under 
partial or complete shade during 
their entire stay in the nursery. 
Gradually, put the seedlings. into 
the full sunlight: this will help 
prepare them to survive full expo- 
sure to the sun at the planting 
site. Most species adapt themselves 
early and quite well to full sunlight. 



Water 

This manual has _ mentioned the 
importance of the water supply, _ 
When planning nursery activities, 
it is necessaryto consider water 
supply and costs carefully. Much 
money and time could have been .saved 
(for example, at several sites in the Sudan area) if the first year had been 
used only to observe andtest the water supply and perhapsralse a few thou- 
sand trees on a trial basis. This kind of testing is usually hot possible. 
However, a project manager or developer cannot be too careful when it comes 
to the subject of water supply. AIT too often what looks like a _ good .water . 
source turns into a dry, or nearly dry* hole just at the timethe water is 
needed most r- when the trees in the nursery are requi ring_ the ? most water 
for growth (January to June) or when temperatures _are_hjghest (March through 
April h and the plants are using more water through transpiration and evapora- 
tion. 



Foresters learn that it 1s advisable to be very realistic about water supply, 
the project's need for water, and the costs involved. It is important not 
to underestimate any of these factors. In sub-Saharan West Africa, for 
example, it is usually not possible to get a steady water supply without 
(1) lifting the water from deep under the ground (as in a deep well), or 
12) carrying it cohsiderabledistances fromthe source to the nursery. 
Both of these methods are expensive. And, even if the project has access 
to a deep well with a steady supply of water, the cost of a pump has to 
be included in the project budget. While it is possible to handlift a 
few hundred liters of water a day from a deep, open wel 1 , pumps are neces- 
sary when quantities such as 400 liters, twice a day, are called for. 
Failure to plan adequately in terms of any of these factors can lead to 
trouble for the project. 
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Water Quality 

FOR THE CREW. It is likely that the water used at the site will contain 

a variety of disease-causing organisms. Water can be treated so itis 

safe to drink, but this 1s hot always possible. Moreover, it is not 
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necessary to treat water which will only be used to water the trees. 
However, a project manager has to make sure that the crew realizes 
the water probably is not good to drink, and, when possible, provide 
good drinking water at_the site; when this is done, there are likely 
to be fewer absences because of sickness. 

FOR THE TREES. Many water sources, whether they are wells or surface 
depressions, contain considerable amounts of salt. In fact, in some 
areas along coastlines, a well may contain mostly salt water with only 
a thin layer of fresh water floating on the surface. Even water which 
may not contain much salt originally can collect salt as it flows over 
the ground. Often salt remains In ponds or holding basins after the 
water evaporates- Sometimes salt concentrations are so heavy that 
trees cannot be. grown in the area. 

Some trees and crops can stand more salt than others. Salt tolerance 
(the amount of salt a plant can take and still survive) of farm crops 
is being studied, and good information Is becoming available for select- 
ing crops which can live in water containing some salt. Unfortunately, 
however, relatively little 1s known about how much salt trees can take 
and still grow well. It does seem, however, that Easuarlna egulsetifol lav 
(Australian pine), fhoealx dactyl If era (date palmh and Jama^lx (Tamrlsk), 
all are rather sal t to! I erantl As a general rule, however, water con- 
taining more than about 550 parts per million of dissolved salt seems 
unfit for nursery work. 

Sometimes, there is no way to keep from using water which contains some 
salt. In a borderline situation -- where 1t seems the trees might be 
able to Hve even if the water has some salt In it — the usual practice 
is to "over" -irrigate. Over-irrigation 1s accomplished by putting on 
too much water so that any damaging substances in the water are more 
likely to be washed down and are less likely to build up and remain on 
the surface of the nursery beds. 

How Much Water 

The nursery will need a certain amount of water each day. This daily 
figure will control all water supply plans and activities. Once the 
dally amount Is known. It Is possible to estimate how ,nuch water will 
be needed for the project. This figure can then help determine the 
pumping rates needed (as well as the kind and size of pumps and pipes) 
and water storage capacity required. It is even possible to figure 
the number of watering Cans which will be needed for the project. 

To calculate the amount of water needed each day, multiply the length 
of the area to be watered by the width. Then multiply this number 
by 0.02m. The resulting quantity Is what 1s needed 1n order to 
apply a 2cm sheet or layer of water over the area where the trees are 
being grown. 




If this calculation 1s used and followed, there will be enough water even 
under the most demanding circumstances. If all the conditions 1n the 
nursery remain good during the project — there 1s enough shades protec- 
tion from the wind, effective watering during the coolest part of the 
day, and good water retention by the soil or nursery mix— the amount of 
water needed will be less than this. In fact, 1f all of these conditions 
remain good, only half the amount of water calculated may be needed. How 
ever, experienced project managers plan for maximum need. It 1s far 
better to have the problem of not using all the water than 1t Is to plan 
poorly and risk losing the entire stock. 
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Ground Water and Wells 

Water in the ground can be reached by constructing various types of wells _ 
using methods which have been studied extensively in West Africa, for example, 
by local governments, international organizations, consultants, and engineering 
firms. .. v, : 

Traditionally," in West Africa, wells are dug by hand. This is especially 
sensible where the water under the earths surface is only a few meters below 
ground level. In such cases* well construction is relatively simple and little 
more than a simple hole is needed. When water is reached within the first 50m, 
well-digging becomes somewhat more complex but can still be accomplished by 
hand methods at reasonable costs. . 

In other areas, peeper wells are necessary, .and these wells require even more 
complicated construction procedures- In some places, it is necessarytodig 
100m before reaching aquifers (water-bearing layers of_th_e_earth). And even 
when wat*r is_reached, the well may not give enough water_to make the effort 
worthwhile. x The subsoil may be so loose that it is hard to dig without 
taking expensive precautions. ___ Still worse, water may be found only in a 
fine sand aquifer. Itis almost impossible to separate water fromthis type 
of sand: the_screening must be so fine that only a little water can pass 
through. _ On_thej f other hand, if pumping is increased without adequate screening, 
the walls begin to, fall in. 

One point cannot be stressed enough: when wells are dug, they must pene- 
trate the water-bearing layers as much as possible so that the well will con- 
tinue giving water even during the dry season when the water table in the 



aquifer drops. 




TKU voeJtZ doe/> not pzne&tate. the. 



aqui^eA completely . The/ie hone , 
not enough wcuteji uxi&t be avdit- 
abte (totting the dty &ea&on. 



Thti wett pene&tateA the. aqal^e^i 
and uxUU give. &uit<uUent mteJi 
du/Uhg the. dJty AeaAdn. 
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Large projects which use a well for a water source cannot rely on that 
well If It does not have an adequate water lifting or pumping system. 
These systems Insure that sufficient water 1s available at all times 
with tha least possible effort. 

It is worth taking extra time and effort to plan a well and water-lift- 
ing system carefully. It could make the difference between a project 
which is successful and one which is not. 

Surface Water Development 

Surface water development is still relatively unknown 1 ri i many 
areas of Africa and elsewhere. Batching the rainwater and storing 1t 
1s possible and is being tried. Using the water resources which are 
available, such as rivers, lakes, streams, 1s often difficult for a num- 
ber of reasons. 

USE OF AVAILABLE WATER RESOURCES. In the dry areas of Africa, for 
example, the land Is flat and the soils are sandy. Often the soil is 
so sandy that even when watef Is available, 1t cannot hold the water 
sufficiently well for vegetation to thrive. The water just disappears 
down through the sand. 

In other places, for example, along many running streams, the slopes 
are so flat that 1s 1s very difficult to make an effective diversion 
channel to carry water from the source to the site. Gravity dust can- 
not be used. Sometimes, the valleys near water are too narrow — 
laterlte and rocky outcrops begin so soon that any effort to channel 
water effectively is^just too expensive to be feasible. 

The general flatness of the topography 1n many dry areas causes water to 
pool In large, shallow, depressions (basins). But 1t 1s difficult to 
use this water as a resource because 1t:, 

. usually evaporates before it is heeded most; 

. frequently contains large amount of salt; 

. has to be lifted and transported to be used. , 

Even when the banks of the water sources are flat and access 1blej there 
can be problems. A water intake which channels water for Irrigation 
purposes must be built so that It reaches the water at Its different 
levels. That 1s expensive, but It can be done by: 

. constructing a platform, pipe, catwalk, etc,so that 
the Intake 1s at the center of the pond; 
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. digging i canal from the center of the pond to the 
intake site; • 
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. using a portable pump system that_can be moved as the 
edge- Of the water recedes or advances . 

S1lt 1s another problem. When there are rains, the heavier flow of 
water carries gravel, sand, and silt. Creeks and streams often look 
chocolate brown and carry as much sediment (solids) as they do water, 
in fact, there 1s so much sediment In the water, that any lake, pond, 
reservoir, or other open area that 1t flows Into can be silted up within 
one or two rains. It is possible to build special areas to catch this 
sediment, but sediment basins are Often expensive and must be maintained 
carefully. And, of course, they add expenses to the project budget. 

There 1s, however, quite a potential for surface water development Of 
smaller watersheds and local supply sources. 

The following is an Australian method for harvesting rainwater: 
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COLLECTING DITCH 
1/4% Maximum Grade 



RAINWATER HARVESTING 

A $ta£ piece orf land ii> Qfuudvl and 
shaped M item; ditcher, dnxiLnh i 
t,^joKoj%t usuX(i) axz addzd. 

Co&ti $30-40 pet dchl 

Source: VzpaAtmint oi AgKlculXuAZ 
ttzitfui Au&tMUUa, 1960 

. Included UoKtWatc. u - - ■ 
Aeadmyif fi science, 
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Hlcfocatchments are being used In various parts of the world with success. 
This water catching method Involves forming a small basin around each 
tree which 1s planted, ; 
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THESE V1GUETTES, IN USE IN UPPER l/OLTA, ALLOW THE GROWTH OF RICE 
WHERE RICE WAS NOT ABLE TO GROW PREl/IOUSLV. 



:ln Niger, rock walls 1m High have been constructed across river runs to 
hold back runoff water. These efforts have been very successful . 

There are other successful techniques. However , most methods require 
substantial Investment 1h terms of .money, labor, tools, equipment, and 
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maintenance. Some techniques Involve reducing evaporation from water 
surfaces, reusing water, and reducing Infiltration losses.^ These_all 
are described 1n various articles which are mentioned in the biblio- 
graphy at this end of this handbook. 

WAT ER CATCHMENT AND STORAG E. In many parts of the world, tiQ, gal- 
vanized metal , asbestos cement, arid ferrocement are bei ng used to bull d 
structures for catching and collecting rainwater. One method which 
works well Is to catch rain runoff from buildings in containers and 
store the water for later use. This works especially well where there 
is a large building, such as a school or hospital. 

Calculating the storage capacity needed to hold a given amount of water 
gives a good indicator of the^value of the effort. Assume that a build- 
ing 1s 10m wide and 30m long and that 300mm of rain fall: 

10m X 30m X 0.3m = 90 cubic meters or 90,000 liters 
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IhtiSi_a storage capacity of 90 cublc meters ls needed,. A concrete box^ 
9m X 5m X 2m will contain this amount of water. An open cistern of 
4m X 3m X 1.5m would catch 18 ,000 J Uers_ [enough to last 15 people approx- 
imately 100 daysj._ Empty oil drums can be relied on to catch and store 
water foraproject or for extra supplies 1n case of dry weather. 
Whenever possible, water storage facilities should be covered to prevent 
losses of valuable water through evaporation. 



Protection 

Whether 1n a nursery or planting site, trees have practically no chance 
to survive without protection from animals. 

The project manager arranges for protection of the trees by finding 
people to keep animals out of the area, by building fences, or by some 
combination of both methods. 

Surveillance 

This approach calls for protecting the trees by haying people watchover 
the areatb keep animals and other unwanted visitors from disturbing the 
trees. Surveillance may bepossibleandpractlcal at one site, but not 
at another.. Two of the factorswhlch must be considered with respect 
to this methodare (1) whether people are available who can arid want to 
do the job, and (2) how much it would cost to have them do it. Experi- 
ence shows that it is too much to ask villages or Individuals to bear 
the burden of watching a planting, site for years without some form of 
payment either 1ri food * mbrieyj or some other locally accepted form. 
If the people protecting the site receive a return for their services, 
they are more likely to do the job well . 



Fencing \. . 

The project manager has two important things to keep in mind When con- 
sidering the use of fences 1ri a project: custom arid habit; arid cost. 

aJSTOHi A_ fence should be arrariged so 1t requires the fewest possible 
changes 1ri land use patterns. Fences can be social , as wel] asphyslcal , 
' barriers. If residents of the area are used to letting nomads graze 
their herds 1ns1de_haryested fields, thispractice must be considered 
before those same fields are fenced^ Such grazing serves economic arid 
social needs, as well as helping fertilize the land through the manure 
which 1s deposited. In order to take such customs Into account. It may 
be necessary to plan a different kind of fence, place It differently, 
or even change the shape of the site before the land use problem can 
be solved satisfactorily. 

COST. No matter what typeoffenceisbullt, there are going to be 
iater1als, construction, and maintenance costs involved. 

.. . 57 
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. stalks of millet or sorghun; 

. sticks and branches from brush and bushes; 

. banco (earth) bricks. 

Fence posts are built from those ^al woods which are most resistant to 
rot and Insect damage. Borassus , for example, is relatively resistant to 
term1te_damage._ Hyphaene~theba1ca can be substituted, although it does 
not last as long and Is much harder to split for posts. 

Most posts should be treated with insecticide before they are used. 
Azadirachta jndlca branches, available from pruning (it is good practice, 
never to cut down a tree in brd^r to get pgst material), can be used once 
they have Been given the barrel treatmentwfth dteldrln (as shown on this 
page) to increase their resistance to termites. Limbs and branch s should 
be about 10cm in diameter. The largest ones are used for corner gate- 
ts and 11 rie braces. 




TJUIJL 298 litel 
drum 1/3 ivJUL 
o& dieZdAin 
ioZiition 




?06t& ikouJti be. imth&esd 
m io&vtion to * level 
at leait 1 5cm above 
anticipated QMund line.. 
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Set. po&t& into Warn and 
look ion. * hoax* minimum 
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DIELDRIN 



OTHER NAMES: 
TYPE: 

FORMULATIONS: 
WARNING: 



USE TO: 



HEOD 

Contact Insecticide. 

Emulsion Concentrate (EC), Wettable Powder (WP), Dust, 
and Granules. 

DO NOT TOUCH. IT CAN BE ABSORBED THROUGH THE SKIN. IT 
IS EXTREMELY DANGEROUS TO MAN IF NOT USED CORRECTLY. 

. DO NOT APPLY DIRECTLY TO ANIMALS OR LET ANIMALS 
EAT TREATED CROPS. 

. DO ROT DUMP EXTRA SOLUTION INTO LAKES, STREAMS , 
OR PONDS. IT WILL KILL, FISH. AND IT CAN KILL PEOPLE 
WHO EAT THE FISH. 

. IT IS POISONOUS TO BEES 

. DO NOT USE TO TREAT GRAIN OR ANY PRODUCT TO BE 
USED FOR FOOD, ANIMAL FEED. OR OIL PURPOSES. 

Protect fence posts against Insect attack. 



BEEN POISONED BY INSECTICIDE* 



1. These are signs of poisoning: 



HEADACHE 

NAUSEA 

DIZZINESS 



WEAKNESS 
SWEATING 
VOMITING 



2. IF: The person feels sick while using an Insecticide or soon after- 

ward: 

Get the poisoned person to the doctor, dispensary or health 
officer as soon as possible. 

Find the Insecticide cbntalnlr drlabel so the doctor will 
know which Insecticide poisoned the person. 

3. IF: The person swallowed a poison, and If he 1s awake* and he 

cannot see a doctor right away: 

Mix a tablespgbnful of salt 1n a glass of warm water and make 
the victim vomit. Or stick your finger down the persons throat. 
Hake him vomit! 

Make _the_ victim lie down. Keep him warm, and do not let him 
move until help comes. 

4. IF: The person spilled an Insecticide concentrate or oil solution 

on his lk1n or clothing t get the clothing off and wash the 
skin with soap and plenty of water. 

Get help as soon as possible. 

SmaJU Famtt Ghjloi Storage , L*ndblad and Druben, PC/VITA, 1976. 
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Any sort of thorny or sharp branch is useful and can be woven into the 
fence wires. For example, although stems from palm trees cannot be used 
for fence posts* _ they make ideal staywi res or pickets because they are 
strong arid durable* arid some of them have sharp barbs. 



?06t6: boxaUuA ok Voum, 
Comlphotui, tJti&tzd neero. 

tloAJLing: BnancheA, AtixikA, 
Warn "Lvth". 

VJUULvli Thoxn limb*, rnUtlzt 
itaJtk [tempo/tasty) , patm- 




Some African woods, such as ednrniphbra africaria , are likely to take root 
and sprout if freshly cut branches are pi anted. at the beginning of the 
rains. (This species is also useful for establishing live fences; that is 

fences established entirely by growth of certain speciesrather than by 

constructions of wood arid wire.; Normally, one would not wait until the be- 
ginning of the rainy season to build fences, but this might be done when using 
post materials that maytake root. Care is taken not to damage the wood when 
attaching wire for the fence. 



I4ye_Fenci^.___A_ number of species have shown that they adapt well to 
being live fences. Members of the Euphorbia family are especially good 
because animals cannot eat them. (People, too, must be careful when 
Euphorbia are cut, the milky sap causes severe Irritation if it touches 
skin.} African species useful in live fencing. included Acacia 
ataxacarithsu Acacia macrostachya* Acacia senega 1 j Corrii phora af r i caria 
(mainly for posts) i Eliphorbia balsamifera i Bar ^ 
juli flora , arid Zyziphus spp. 



Live fencing posslbj [11 ties are interesting to foresters and cpriseryatlgn 
people, but there are practical problems which have not yet been solved. 
In spite of extensive efforts to raise and transplant live fencing in a 
short time period, ho practical and rapid ways have been found, the 
fences , of course* are necessary from the beginning of the reforestation 
project? arid brie cannot wait years for the fences to grbw._ 0rie practical 
solution may be to construct t^porary fencing in front of the live 
fence whi]e_ the latter is growing to an effective size. Theri when the 
live fence Is large enough^ the othermaterials (posts, wires, etc.) 
can be moved to another site and reused. 

The fence around the nursery or permanent site should demonstrate several 
kinds of fences and fencing materials. It should be tight arid sturdy, 
arid the gates e*sy to open arid close. 
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fcttes. Any strong gate which closes tightly 1s fine. A self-closing gate 
ifeven Better. People passing through do not have to stop, put down their 
loads! close the gate, and pick up the load again before going on. And the 
gate cannot be left open to let animals through by accident. 




gate opens 
' x al 



ong this 
arc 



post F 



pivot 



lag screw threads 





strap hinge (use 
2 of them) 



kit 
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Vescriptlon — Seli~Closlng Gate 

fhU gate consists oi a strong fyumz with a diagonal bnace. Wire fencing 
material is stretched between the pieces o£ the iname. The gate >u 4up- 
ponied by a pair oiJtzavy^ welt-greased strap hinges, tfee jjate operates 
vetar ifcnptg: when _<fte gate opena* wfcod piece "C" atuing* atat^ ^tom paii 
"F" anrf pulls the nope through the pulley. The gate cteae* when the. 
weight on the end oi the. nope pulls wood piece. "6" back Into position. 



Construction Point* 

— Wood piece. "C" attaches to the gate at the hinge side. 
"C" should fee about one third o$ the length between 
posts "A" and "8" [length "AS"). 

"C" Is bnaced by pieces "V" and "E." 

Strong cold or hope is attached to the end oi "C" and 
passed through a pulley. The end 6$ the cond Is 
attached to a large nock oft- other weight. 

— Post n f" pfceuenta the gate £zom opening jboo tor. 
Allow room ion. the pulley and knot ion attaching 
nope to "C. r? 

~ Hinges, pulley, and weight must wohJk easily ion. the 
gate to dost property. 

— Gate opens outward pwm the pnoiected arm so xxnJbmi* 
cannot push It open. No latch Is necessary. 

— Gate posts are bnaced to prevent the pall o£ the wire 
ienxilng ptom tlttlng them. 

Althouah pieces "C", "V",.and "E" can be made oi wood, 
it is better to use iron H at all pdsiUble. 
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TenUon. When using wire for fences, tension 1s very Important: the "1 re 
mustbe stretched tightly between the fence posts If the fence 1s to re- 
roln Ur^ng Tension can be maintained along the fence by mak ng sure the 
Sire Is stretched tightly between posts, and that It cannot slip out of 

Je When the wire Is'placed correctly, each post exerts an equa pull 
against the next post, and this equal pressure creates a tension which 
keeos th'e fence posts strong and 1n place. However, 1f the^ tension on one 
section of fencers lessened, the posts In this section will begin to bend 
toward that part of the fence having the stronger pulls and the fence will 
become weaker and weaker. 

Tension becomes harder to maintain as fences get longer or when there are 

a good Idea to use a line brace every 120-150M. A line brace XJl c ™J5, 
below. Sticks are Inserted Into loops 1n the wire as shown. These sticks 
can be twisted to tighten the Wire and thereby Increase tension. 




Corners and openings {for roads, gates) require L««J«g s ? :i S | JiMn- 
str-ihath. One such way of providing extra suppe-t 1s basing a deadpan, 
i SSESn i! IiSlw a heavv stone or block of ce«?nt or piece of met* 1 
m5*U* £ 1? In anchor? *mm of the _«jre l«M wairjlf 
around the deadman which is then placed n the jrot-r.d wr,e^ .c :an v fi 
aba permanent anchor. The following Illustration give rtmrw .*« 
of the use of deadmen. 
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Veadman anchoring a 




.-ww -six* J© 



A sloping trench ii dug at ihbvon. The ience ioac -a placed abound a fwck 
ok piece. o& metal. About miduiay along the. We., between tfte top oi *fce po** 
and <fec deadman, a 6tick ii indented into a loop oi the. mite. ThU Atick 
can then be tui&ted ah nece&Aaxy to tighten the. UiUe and maintain ten&ion. 
The deadman i& placed in the hole, io that the uxOie it tight, and thine ii a 
itxong diagonal pall. The dint i& piled back into the hole and packed down 
tightly abound the deadman. ' 




One deadman being u&ed to tappont two potti. The deadman i& cheating a 
pull on the poiti equal to that being cKeated by the tehhibn oj the mine 
being fetched in the opposite direction. ' " 
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A deadmah Is not the only way to support a corner, ihe 11 lustration 
presented here shows how rocks can be used to strengthen eOrner posts 
and help maintain tension on the wires. 
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Animal ContAol. The foil owing Illustrations show ways of constructing 
fences to keep but the widest possible number of animals. 



4iT>& Vt£W 
Of ^NCg 



*— * 



— i 

JO 



1 



-«J vv4 ce-w&e^dK 



(with <£p*sr pwof wtise tfeta} 

ft 





( 



el 



67 



ERIC 



58 



A Kzavy nock Med to \UX 
-en a 6 pace thfuough which 
animate might c/Caiat and to 
matntnkn ttniion. 




tow 



COMBINED PROTECTION, in most areas, it 1s a good Idea to use _? combina- 
tion of fencing and surveillance. Often fencing materials are attractive 
for a number of other uses arid may disappear unless the area Is regularly 
patrolled. ' - 



There does not seem to be any ons method of . protection which 1s clearly 
the best since the, decision m-jst be b-ser en such factors as i oca 1 customs, 
wi 1 1 i ngness and ifii 1 1 ty of cwmmi ty r«1 c<irits to contribute to the pro- 
tection of the trees, cost per tree ani effectiveness of the methods. 



When possible, foresters often try several protection methods In one pro- 
ject. Then 1t becomes easy to see when one Isjworlrtng better than another. 
Arid 1t sometimes 1s the case that a method which d1 a not work at one site 
1s successful at another because of differences 1n the factors mentioned 
above. 



Seed Preparation. 

Some seeds may have to be ordered, and this should be done early. Other 
seeds come from trees 1n the area and are collected and prepared for use. 



Fully' ripeneq seeds 



Collection 

The best seeds come from strong, healthy parent trees 
are picked directly from the trees* or collected at least dally as 
fall. (Collection can be made more efficient by spreading large p1 
of cloth, mats, or tarpaulins under the trees to catch the seeds as they 
fall.) Whenever possible, seeds are collected as soon as they fall; 
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otherwise, many of them are attacked by insects and destroyed for seeding 
purposes. 

Seeds purchased in the market must be fresh, unJ^-jed by insects, and 
reasonably dry (but not dried out). Damaged seeds are less likely to 
germinate. 



Extraetidh 

Seeds must be removed from the fruits and 
pods whieh eohtath them* and there are 
various ways to do this. 




TnuJUt contaiiyUng aeeix 



Most fruits can be pounded carefully in mortar or on 

clean, hard ground to separate thi fruit from the seed. Then 
the seedsare cleaned out by hand or by dropping them through 
the air (mortar and wind separation). Most of the Acacias and 
Cassia siamea seeds can be extracted using this method . 

With other species, like Balanites aeftyptica , the fruit must 
be soaked before the pul p can be removed and the seeds extract- 
ed and dried. 

Some seeds, like Zizipjms spihachristi , must be soaked to__ 
soften the pulp, and then only can the remaining hard shell 
be cracked with a hammer to remove the seeds. 
— — \ — , •< 
Others* 1 1 ke Parki nsdnl a accul eata 9 _ 
can be shelled easily by hand. _ . 

J 4Z$d 

Drying and Storing 

The 7*6 most important factors in good seed storage are keeping the seeds 
dry and keeping them cool. 




Het seeds spoil arid rot if they are stored » so seeds must be dried 1n 
the air first. Then they can be stored in dry containers, 





such as jars, boxes and bags. Care 
mustbe taken to keep the containers 
off floors and away from walls. This 
practice Helps keep insects and damp- 
ness away from the seed containers. 
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Store the containers so that 
circulate around them.: This 
keep the seeds drier ami cool 
Extreme heat can destroy che 
ability to germinate. Seeds 
not be left to dry under a hot pun 

for the same reason. For example, 

the v1 abH1 ty of seeds 1 1 ke Eucalyptus 
is destroyed by temperatures above 
40° C. / 



air can 
helps 
er. / 
seed 1 s 
should 




If at all possible, the seeds should be treated with seme general Inseet - 
dde to keep weevils arid worms away. The containers should be checked 
frequently for damage to/th* seeds; the seeds should be turned over in 
their containers at that time. 

Each container of seeds should be labelled with the following information: 



Soedes: 
Collection: 

Storage: 
Quantity: 



Name \ 

V 

Date 

Location \ 

Name of Collector \ 



Beginning date 
Treatment \. 

Number of seeds 1n the 
container. 



\ 




Once the water supply 1s fixed, the area fenced or protected in seme way, 
the seeds readied, nursery activities can begin. Also, the preparations 
for the' planting site should be underway. The site must be ready to 
receive the young. trees from the nursery\before the first rains. And 
fencing a large planting site 1s a big job. 

\ : ' ' 
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Nursery Management 



Administering the Nursery 

Pro^ >ct managers mast keep good records of all activities. Their accurate, 
detailed accounts make the project a valuable resource to others — whether 
the result was success or failure. 

Project Diary - - _ j , * * 

Some foresters find that keeping a diary Is a good way to record important 
faots. Information which relates to the amount of labor and time spent 
on nursery activities goes into the diary. The project manager records 
what he did; who else worked and what they did; how many hours were spent 
by each person on which activity. This information can then be used to 
(1) fill out time sheets for payroll records; (2) calculate how many 
work-hours 1t took to build 100m of fence or to stack 1,000 pots; (3) 
make cost and time estimates for future projects. 

Other important data relate the technical details of the project. For 
example: How were the seeas collected and pre.-trer.ted? When were the 
seeds planted? How many were planted in each bed or pot? When dig the 
seeds germinate? How much water did the seedlings receive? (Appendix 
B is a start at gathering 1n one place relevant nursery and planting 
data for certain West African species. This kind of information greatly 
facilitates planning of future projects.) 

Field personnel should be prepared to keep the following records, in addi- 
tion to the diary mentioned above: 

----- * - 

Monthly Report. This report should include: 

. A suninary of the activities of thepreyious month, based 
on the more detailed accounts in the diary; 

. A basic plan of activities for the coming month; 

. A brief explanation whenever actual activitiesdiffer 
from those which had been planned for the month. 

Such comparisons and explanations enable both the project manager and the 
sponsoring agency to better understand and support the project. .arid, 
thereb^i lead to fewer problems arising from lacfc of communication. 



71 



ERIC 



62 



Proj ect Reports, If necessary, separi ;e reports of special project 
activities can be prepared Using material from the diary arid monthly 
report. 

technical Notes. These *re ates made of conclusions and specific 
observations. This f *rf Information can be sent to the funding 
agency, evaluated, and, .where appropriate, Incorporated Into new pro- 
jects arid training programs. 



Ground anr 1 Soil Preparaticr. 



free Removal 

The first step 1r. preparing the nursery Is to remove all but one or two 
trees which may be there already. These trees are kept for shading young 
trees Until they can stand full sunlight. Aside from these shade trees, 
old trees and quantities 5? young tmes simply do not mix: the competi- 
tion for light and water damages young trees. If 1t seems i wrong to cut 
trees down, it is sometimes pe?s1blf to move them elsewhere. All remaining 
roots, stumps, and other vegetative matter should be removed from the area. 



ERIC 



Nutrients _ • 

Ideally, 1f open-rooted stock 1s being raised, the soil should be ferti- 
lized to add nutrients. Open- rooted trees draw large amounts of nutrl- 
£>. ts out of the soil and special fertilizing efforts should be yde, 
particularly when spading the beds for a new crop. Nitrogen and phosphorus 

are fertilizers of particular Importance. Compost, animal manure, and 

green manure ap to 90kg per hectare can help build or keep good solKstruc- 
ture. In many areas* however, fertilizers are not available or are too 
expensive to purchase. 



Filling Pots 

Good results have been achieved by mixing plain sand with sieved cattle 
manure at a ratio of 1:1. This is usually done by: 

. heaping the mixture in sizable piles in the nursery 
near the location of the block beds. 



I WIT 





asms. 



72 



63 




. filling the pots full. Watering 
will cause the mixture to settle 
so that the <Ms a 1/4 Inch collar 
between the mixture and the top 
of the pot. 



filling the plastic pots using a 
metal funnel dust large enough to 
fit into the top of the pot. 

scooping the mix Into the funnel. 
The soil 1s lightly packed as the 
pot 1s being filled by tapping 
the pot on the ground with the 
funnel kept In place. 




As some workers fill the pots, others set them in neat lines and rows. 
Although lining the pots up perfectly is extra work, 1t greatly reduces 
work during the rest of the nursery operations. 



Of TO tfc*M/A 
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Sinking Pots 

Seads planted in the outside row of pots should be protected against 
sunburn and excessive heat by sllcStly countersinking or burying the 
rows of pots. Use the earth dug out from this operation to build a 
ridge against the outside pots, thus creating shade for them. 




BXCA^AsTB To 

■6 ^jvn t?e&p 



Seeding 

Seeding Involves prewatering, weeding, pre-treating and planting. Each 
of these steps is dlscussH separately. 



Prewatering 

The earth should be watered dally beginning two weeks before planting 
the seeds. Regular and gradual prewatering in small amounts (rather 
than adding a lot of water at the last- moment) allows the water to mix 
evenly and thoroughly with the soil. The top 20cm of the soil should 
be moist. Water penetration of the soil can be checked by opening 
some of the pots to check the moisture levels inside. 

Weeding *. 

Prewatering causes weed seeds In the soil to germinate and become visible 
before the tree seeds are planted. Then all the germinated weeds can be 
removed. Weeding at this point saves time later and Increases the 
young trees' chances for survival. 

Pretreating 

Many seeds must be treated_1n some way to give reliable germination re- 
sults.. Some seed coats are impermeable to water and will not germinate 
without help. Pretreating tf?a plants causes them to germinate faster. 
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This is an important fact. Earlier germination makes It Possible to 
plant without great losses: if some seeds do not geminate the beds 
or pots can be reseeded without too much loss of valuable time. 

As a rule, any seed that has a glossy, hard cover, as, for example, 
most of the Acacias , must be treated before it can be planted. Usually, 
treatment in volves s oaking the seed and/or scratching the hull. For 
example, here is one pre-treatment: . 

Warm stratif ication method. 

. Bring water to a boil in a suitable container. 

. Remove from the fire and let stand for five minutes. 

Add the seeds and let them soak overnight. 
. Plant the seeds next day. 

EucalvDtus seeds are germinated by the Nobila method shown here, or 
iileKfusing the method illustrated on Page 66. Later, the seedlings 
are moved to pots or beds. In the Nobila method, capillary pre? sure in 
a sDecial sand germinating mix is used to provide constant moisture 
around the seeds without having to use elaborate spraying or watering 
arrangements . 

N06ILA METHOP 
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Fox* 




LIME *»\oe.*t> WITH SAjtOC? OR 
CeMSNT &LOCK5 OR, SOMETHING 
SOLID TO FORM A FRAWB. MA^P 
W/^fe% ^C^>P *fc&^M " 




WtTU t^Wg. 
CMC*, StCt>S. 



J ' 



-£>F* ^ *OtU, U£^J£ 



foA^WO WITH WoTEFh 
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THIS SEEDING METHOD IS USED FOR MOST SPECIES: 




ritt. with 




•step * 





One notable exception 1s Anacardium occidentale which is planted "Pr ght 
rather than flat; another exception are Eucalyptus seeds because they 
are very small and must be planted usinq special methods (See Pages 
65 and 66). 

Seeds are spaced according to; their predicted germination results In 
other words, 1f germination results are expected to be h1 9h. fewer seeds 
are planted. Generally^ one or two seeds are placed 1n a pot, depending 
Upon the germination rate. In open-rooted seeding, ext™ seeds are 
planted. The seedlings are thinned to the desired spa cjng ^^r. String 
ban be used to lay out straight lines in the open b ^s. Weeding and 
cultivating are much easier when the trees are planted, in straight lines. 
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t>EED)U£i EUCALYPTUS 




POT *>-5MAA 
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Protecting Seedlings 

If 1t Is possible, seed beds should be mulched. Mulch 1s a special mix- 
ture of materials (for example, decayed leaves) which when piled on the 
seed beds kewps down soil temperature, lessens erosion damage, and helps 
the topsoll remain loose and crumbly, Rodent damage to young Plants 
can be reduced by further covering the mulch. with small branches. 

Bhe problem which might be worse when mulch Is used Is termites. If 
there are termites in the area, the mulch should be checked often and 
insecticide applied as necessary; 

Watering and Cultivation ; 

WATERING. Watering 1s relatively easy if plans have been made carefully. 
Even such improvements as water storage tanks beside the nursery beds 
are useful. The general rule for watering is simple: adequate amounts 
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of water are added at regular Intervals. The water must be added gradually 
so Sat it does not form puddles or run off before It has a chance to soak 
1ri The plants should be watered dally, Including holidays. Such a water- 
ing schldSle leads to Improved germination and survival *of young seedlings. 

Seeds should be watered as soon as they have been planted and covered with 
soil And watering should be done twice a day (of course, it is often 
necessary to mlfce allowances for soil types and locations which may make 
more or less water necessary) for at least the first month. Plants should 
receive about 5mm of Water at each watering. The top 20cm of soil n 
the pot or bed must be kept moist. Regular soil or pot samples will 
show whether the soil 1s sufficiently moist. 

CULTIVATION. Young nursery plants should be weeded about ™ce every 10 
days. No fan cier techniques are needed than those used, nj a small vege- 
table garden. The object is to get rid of weeds and to keep the surface 
of the soil loose and crumbly. Sticks or hand weeding teols are all that 
Is necessary. > 

thinning and Root Pruning « 

THINNING OPEN-ROOTED STOCK. Young trees must be thinned out: the 
single most frequently made mistake in raising open-rooted stock Is 
failure to thin the young plants. When there are too ™ny young plants 
1n crowded conditions, the resulting trees are of uneven size and have 
poor root development. Many trees will die 1f thinning 1s not done at 
the proper time. 

Trees should be thinned before root competition becomes severe. The . 
.best time 1s usually when the trees are between 10 and 15cm tall, "bin- 
ning 1s done by: 

. placing a 5cm-long stick lengthwise beside the first 
stem; 

o 

. removing all the stems that may be growing between the 
first stem and the end of the stick; 

. allowing the first stem hot touching the stick to re- 
main; and 

. lifting the stick, placing it-next to the st»m allowed 
to remain, and repeating the entire process.. 
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Sometimes empty spaces in beds can be filled with plants that become 
available as a result of a +Mnning operation in nearby beds. This has 
been done! successfully wi V -! ir*chta indica, Prosopis , Parkinsonia , 
and even frith some Acs^j^; uch an operation wll 1 succeed if the 
following precautions are :aken: 

. Roots of trees being transplanted do not exceed 5cm. 



D1r| 1s left around the roots when 11 f tin:, out is 
done. 



Plants are handled carefully and not Injured. 



Roots are exposed to air as little, as possible. 

Experienced workers with proper tools do the work. 

Mrpgc'kets around roots .areellmtrja ted _by_gentie 
pressure — earth must not be packed too hard. 



Trees are planted at the proper collar height. 

Freshly transplanted roots are kept mbipt. 

Plants are kept shaded until they, a re growing well 
1n their new location. 



If there 1s enough seed available and time is not a problem, it. Is pro- 
bably better^ 1h the long run*_to reseed empty spaces or pots than it 
1s to transplant yojjng plants from the thinning operation. 
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ROOT PRUNING, Plastic pots must 
f orated in the bottom. Small roots 
soil Below. If nothing is done to 
a second root system below and outs 
roots which grow below the pot and 
root system will be destroyed when 
Situation defeats the main objectiv 
trees to be moved and planted with 
structure. 



_ some drainage, and thus are per- 
will grow but the hole(s} into the 
prevent it, the tree will develop 
ide the pot. Consequently, those 
which are the major part of the' 
the pots are moved. This kind of 
e of using pots which is to allow 
the least disturbance of the root 




our &bb tJteere 
c*p tub 



Root pruning prevents the development of 
a root system outside the pots. Generally, 
after the/ first 6 to 8 weeks (for Acacias, 
it is ear/1 ier), all trees in plastic pots 
have to be moved once a month, the outside 
roots cui off, and the pots set back in 
place. 

To reduce work, each bloek of pots can 
be shifted, pot by pot, a convenient, 
^rrn's length distance. To do this a 
worker picks up a pot with one hand, 
prunes the roots with pruning shears, 
transfers the pot to the other hand and puts the po£ down on the other 
side. When pruning is finished, the entire block of pots will- have 
been moved. 



Insects 

It is best to be prepared for insect attaek by having Insecticides on 
hand, or by knowing where they can be found quickly. In West Africa, 
a product similar to American methoxychlor, or HCH, and dieldrin, 
similar to American chlordane, are available in the bigger towns. 

Insecticides kept at the nursery site must be stored and handled with 
extreme care. Improper use of dieldrin, for example, has caused a num- 
ber of deaths. Dieldrin is very effective against termites 4 maggots, 
and other soil insects when it is used according to directions, it 1s 
important to foliow the cautions given on the label. Dieldrin must 
be used so that none of the insecticide gets on the foliage of the. 
trees -- even small quantities will burn holes in the leaves. 

Most above-ground insect problems can be controlled 
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The manager and other project personnel ^ust watch constantly for signs 
of insect attack and be prepared to respond immediately when Insects 
are'first noticed- Insect attacks can be quite rapid, and delay in 
treating the trees has been known to result in loss of much of the 
planting. 

transporting \ 

The general rule of thumb for judging whether a . tree is the right size 
for transplanting is that the above-ground portion of plastic pot 
stock should not be less than ,2m and no more than 1 .Om tall . Open- 
rooted stock should have between 1 .5m and 2m of growth above ground. 

However, great variations exist among species in the Tatio 
of above-ground growth to root systems. For example, 
Acacias have very long root systems compared with their 
portion above ground; Azadiracfit a in dica develop rather / 
tall , single shoots over a limited root growth. The only 
way to check whether a tree is growing as expected and to 
find cat the relationship of above-ground growth to root 
system is to expose the root systems of a few sample trees 
of each species. 

When /'lifting-out operi-rooted stock, it is usually the case 
that no more than about 20cm of the - root depth can be ex- 
cavated without damage. Obviously a tree that has a major 
portion of its roots below this level cannot be trahsplarited 
safely; therefore,' the trees must be checked so that they 
can be transplanted on time. 

HARDENING OFF. Hardening off is the gradual reduction in watering rates 
during the las t few weeks in the nursery. This lessening of water hVlpl prepare 
trees for the less steady water suppl ies> they are likely to recei ve^Vthe 
planting sits. About 4 to 6 weetts before moving time, water is reduced to once 
a day. After about a week at that rate, the young trees should be watered onl; 
every other day. If the trees do not begin to wilt, the amount of water can be 
reduced even further. If, however, the trees do wilt, additional water must 
be applied immediately ' to prevent permanent damage. 

PREPARATION FOR M0V!N6. : Normal, relatively hea\o iHng should, be re- 
sumed at least three days before lifting out and/or transport. The ob-_ 
jective of this last period of watering is to have the soil evenly moist; 
this cannot be accomplished by heavy watering at the last minute. 

The soil in open-rooted beds and ,1n certain pots should be checked to 
. make surethe soil is moist enough — before transplanting. Itls phys- 
ically impossible to transplant potted stock when the bottom half of 
the soil in the pot is dry. . 
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If open-rooted stock is lifted out of soil which is dry, the roots tear. 
Also* tiny hair roots are immediately exposed to air because the dry soil 
around them falls off; 

During movin and transplanting, the tree roots must be kept moist; the 
trees must be kept in the shade as much as possible. 



83 



7 



The Planting Site 



Preparation 



Site a rs 

The >g site should be complet' 

are du jecaUse the trees must be t 
first rains. 



eady well before the first rains 
v nted in time to eatch the very 



K 





Planting aJiw staked ouZ. 



Well before the trees arrive* the fence or other protection should have 
been Tanned. The control of land use at the site and the lines of 
authority involved should be clear to everyone in the area. 



ir 



Access routes to large sites 
should have been established, 
a.id road work completed^ if neces- 
sary. In large sites, a 6m strip 
should have been l ef t just_i n- 
side the fence so that a truck 
can passthroughi and thefehce 
can be repaired easily. If the 
site is large enough to have 
firebreaks in addition to space 
left for the roadway* the fire- 
break areas also should be planned 
and completely cleared. 
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Access routes to large sites should have b*en established, and road work 
completed, if necessary. In large sites, a 6m strip should have been 
left just Inside the fence so that a truck can pass through, and the 
fence can be repaired easily. If the site is large enough to have Tire- 
breaks In addition to space left for the roadway, the firebreak areas 
also should be planned and completely cleared. 

Plan to provide water for the trees as soon as they are placed in the 
planting site. The soil at the site must be moist: the tree roots can- 
not he placed Into cVy ground if they are to survive. 

As noted before, the only time to plant trees is at the beginning of the 
rains. Wher. planting is delayed* survival rates decrease greatly. Trans- 
pi ahead trees heed the entire rainy season to get a good start. Therefore, 
nothing can be gained by planting in the second half of the rainy season, 
even if there is nore cloudy, wet weather than usual. 

The limited time_span during which successful planting takes place requires 

proper planning and adequate preparation. Preparation should include 

alternative plans for action and substitute resources in case difficulties 
occur. 

Personnel Management 

Dependable work crews should be developed. Start training relatively 
early with a small group so that activities can be well explained and 
shown ^detail. Leaders will start showing up in people who have more 
experience, and who are willing and able to accept responsibility. As 
these people are found, they can be given extra training and prepared to 
become supervisors or crew chiefs. 

Having good crew chiefs means that during times of maximum effort, the 
routine work_will be carried out competently- 2nd well *nd automatically. 
Project managers will have more time for dealing with urgent, special 
problems as they arise. 

Project managers should teach by demonstration, as well as through dis- 
cussion. Buring this teaching process, there will be ah opportunity to - 
watch different people and see how they master techniques. The manager 
will get a good idea of those who are most capable. Activities and 
jobs may have to be explained again and again, but explanations must 
be done positively in order to provide encouragement and to build en- 
thus la sin ^nd support for the project. 
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High quality work and proper tool use arid maintenance are far more Im- 
portant to the effor[; than is speed. The most effective means of teaching 
this 1s to provide the crew with a good model . If the project manager 
makes a point of maintaining his own equipment by cleaning it and putting 
it away properly, the lesson will have been effectively taught. Every- 
thing a project manager does, whether the crew members are watching or 
not, should be consistent with the techniques and values he wants to 
encourage in the other personnel . 

Project managers who are on time, plan well and do what they say they 
are going to do will have more support and better projects. People 
eMc ' working with someone who is in control of a situation ar.d knows 
Wii^'he is doing. The ability to self-analyze and willingness to accept 
^jggestions from crew members are indicators of a good project manager. 

Ail of these personal development activities should be started weH 
before planting. The goal i: to establish a team of people used to^ 6 
working together, so that when the actual work arrives, each knows 
what to do without being told. The crew bosses will work without 
being r^ipervised all the time. Staff sessions held to brief them and 
encourage crew bosses can help to prevent problems and nisunde~standings 
from occurring. 



Other Factors 

It is difficult to give specie guidelines for organizing planting 
work because each project i; distinctly different. However, foresters 
often find the following pointers helpful : 

. Make contingency plans, especially for transportation 
arid labor. It is very important that no delays 
occur. Planting is the time when careful planning 
and good relationships with the workers and the com- 
munity pay off. 

. Plan realistically and attempt only what can be accomplished. 
A smal 1 , solid job, well done, Is worth more than a 
marginal performance on a bigger scale. Goals should 
riot be set so high that they cannot be achieved. 

. Each planting effort is worthwhile and is worth of 
the same degree of personal commitment. 

. Weather factors can* perhaps, be planned for, but not 
controlled. There is a limit to the project manager's 
ability to guide the project, and it is important 
that he realize he :annot do the impossible 



78 



Lifting Out, Transporting, and Planting 

Throughout the Operations of uprooting, .transporting, and planting* the 
workers must have plenty of room. It is a good idea to set Up a number 
of small deposit points for unloading treas so that hand carrying can 
be kept to a minimum. Each team should know in advance the exact area 
in which it will be working. As soon as the work plan is ready, 1t 
should be discussed at staff meetings. Each crew chief, therefore, 
will know what he and his assistants must do. If everyone is sure of 
his job, the work should go «-jch more smoothly. 




Moving Nursery Stock 

PLAST'C POTS. Transporting plants in plastic pots is relatively easy 
on the plants, but is more difficult in other ways (the pots are heavy,^ 
for example). However, since well -watered pots can be loaded and trans- 
ported to the site at any time, it is possible to start moving potted 
stock ^forehand in smaller batches. 

OPEN-ROOTED STOCK. The young stock must, be dug up slowly and caref u ' iy 
using shovels and strong , local tools to dig carefully around the roots. 

Even during careful digging, the 
majority of roots break. These 
breaks sometimes leave long, tear- 
ing wounds through which the tree 
looses 1 iquid, and disease can 

grits*" . ^ Therefore , as soon as 

3f;sn->-eoted tress are lifted out 
c: : the ground, the roots, especial- 
ly the big ones, must be cut off 
neatly. 

Lifting-out and root pruning must 
be done as quickly as possible. 
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After the roots are pruned, the trees are bunched in groups of 20-56. 
Wet mud gets packed around the bunched roots. A layer of wet grass 
or leaves Is then placed over the mud. Then the entire bund ie is tied 
together well. Water should be pcured over the bundle before it 1s 
loaded and taken to the site. 

SPECIAL PREPARATIONS, _ Some special preparations are used to reduce 
transpiration (loss of moisture through the leaves) when lifting put 
open-rooted stock. _ These preparations help maintain_the balance be- 
tween root arid leaf systems Until the roots have a chance to re-estab- 
lish their supply functions. Otherwise the fluids in the plant are 
used up faster than the newly transplanted roots can take in a new 
supply. 

Some trees such as Azadirachta indica and Kahya stenagalensis, should 
be stripped of all leaves, except for the terminal bud and the 
last two or three near it. The plant must riot be ripped and torn, 
so stripping has to be done carefully. Also, the terminal bud must 
not be damaged. The leaves are stripped as soon as the tree is lifted 
but arid before the bundles are made. The stripped leaves can be used 
f^r packing and wrapping material to protect the roots during transport. 




Some trees i Cass ia _a rid Gmel iria , for example, can stand even more exten- 
sive cutting. In fact, they seem to recover best if the entire top. 
portion of the tree is cut back 5-1 5cm above the ground line. The 
result 1s_a rather odd-looking short stem 
attachedto the first 15cm of its roots. 
In both these methods, roots must be 
k£pt moist. Many stump? can be trans r 
ported in ver# little space. 



Remove, pttacz top fitcbm ia^&ixL 
and Qm eJti^WL . 



•stump fu^rfum 
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Planting 

Planting includes clearing the ground, digging the hole for the tree, 
planting the tree, arid s stilling. 

TO /h? around each tree's location should be cleared of all vegetation, 
including all the roots of the vegetation. Each tree should have a , 
cleared Irea of at least lm* in which to grow This spacing eliminates 
all competition for food and water and gives the tree a better chance for 
a good start in the new location. 



In arefs with less than 1 ,200mm mean annual precipitation, hole- 
not be dug before they are to be used. The purpose of pre-dicv 
1s to allow rain to fall directly in the hole, thus supplying 
moisture. However, this technique does not work in dry areas 
reasons : 

. Rains are Usually driven by the wind so that the drops 
hit the sides of the hole, rather than reaching the 
bottom and; 

. as soon as the shcaers stop* the sun and wind dry out 
the holes and piles of excavated dirt. This drying 
process leaves the soil drier than before 1t was before 
. digging. 

Each hole should bp approximately 40cm X 40cm. This size; should hold the 
tree or plastic pot easily. When digging, the soil is placed in two 
eSual piles, one on each side of the hole. This technique greatly speeds 
backfil ng The soil from the bottom of the hole should be put on top 
of the pills; the soil will then be placed against the bottom roots 
when backfill inc starts. This is done because the soil from the bottom 
of the hole is the best soil and holds more rolsture. 

PUnt't^e tree so that its collar 1s even with the ground. The collar 



89 



31 



Finding the collar of open-rooted stock is more dif Ct c . t because the 
collar of the potted stock Is right at the top of trie soil in the pot, 
and the soil remains around the plant. It is worth taking time to be 
sure that everyone handling the plants knows where ta look for the 
collar. 

Backfillirtg ^ . 

Backfilling is ddne carefully by hand. The soil from the top of the 
piles is put around the bottom root structure of the open-rooted stock 
or the bottom soil of the potted stock. The person doing the planting 
should tamp the soil _with his heel to get rid of air pockets. Tamping 
is done diagonally against the bottom of the roots. 

After the hole is filled, a layer of loose sell 1s left around the tree. 
This loose soil 1s sharped into a shallow depression that acts as a basin 
to eateh additional water. 

Decayed organic matter (i.iulch) can oe put around the newly planted trees 
if such material can be found. Again, it Is necessary *to watch for . 
termites when mulch is used, Pages_81_and^82_illustrate the steps 
involved in planting open-rooted and potted stock. 



Delays 

The trees must be v/atered abundantly the moment they arrive at the site. 
Delays 1n planting, whether overnight or longer, (at either the nursery 
or the planting site) call for special techniques to be usee 



Plastic pots* placed close together* are sunk into the soil. 




MOTH* PUWsJTS 



r 

Gpeh-rdoted stock must be "heeled-in", as shown on the following page. 
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Spec aa I Procedure ■ 

There is a special planting technique Which, only used at present for 
planting .shade -trees around villages, might be considered. /The clay 
jar reservoir method has a number of advantages and disadvantages. 
The advantages are: 

. The soil does hot become hard and crusty around the 
base of the tree. ■ * 

. The roots are kept evenly moist, not being subjected 
to alternate wetting and drying. 

"V The roots will grow down around the base of the clcV 
3h [ in search of moisture. 



The amount of water needed is reduced (by 1/3 to 2/" ) 
becatr^ evaporation from the soil does not take place. 

The fi^wth rate of the tree can bedpubled in th^ first 
ye?r or two and its heartiness is greatly increased.; 



TYu* vir^val rate 



increased, 




The disadvantages of the clay jar 
iriethod are: 

. InifvM planting is more expensive 
and i i me consuming. 

. Theclay jars must be protected- _ 
from breeding and from being filled 
with sand or trash* 



7^ — ■ — - -t>rAALL. rt^ue in 
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In most West African markets* clay jars, 40-50cm deep and 25-30cm In 
diameter are available. Make a hole in the oar about 4cm up from the 
bottom, the size and number of holes depend on the soil at the plant- 
ing site- 1n sandy locations a small hole (half the diameter of a. 
pencil) should be sufficient; in a site with very heavy soils, two 
or more (pencil sized) holes located side by side may be needed. 

To plant the jar: 

. Dig a large, hole about "one meter soM'are am: ons meter 
deep. 1 

' . Partly refill the hole with a mixture of organic ferti- 
lizer (if available) and wet soil. 

, . Place the clay jar to one side of the dug-out space 

with the holes in its bottom facing the center of the area 
where the tree will be planted. The mouth of the jar 
should show above ground level only a few centimeters. 

Plant t^e tree in the center of the hole about 20cm from 
the clay jar. " ; 

i ' ' 
. Continue refilling the hole in the ground with the mix- 
ture of wet soil and fertilizer. 

. Fill the jar with water and cover the top to keep the 
water clean and prevent evaporation. 

For the first 3 or 4 «eeks after planting, the tree roots grow toward 
the moist soil at j the bottom of the jar. During this time keep the 
jar full but wa'ter the* tree jjy pouring water around its base. 

After this timefthe tree is watered only by filling the jar with water. 
If the hole in the jar has been correctly matched to the soil consis-_ 
tency, a jar of waiter should take about 1 week to flow through the h.e 



into the ground. 



muu one y.uunu. I Keep the level of the water 1n the, jar rig 
water every 2 or 3 days. The holes in the jar tan be made i;.. 
necessary: 



Dig out entire jar, enlarge holes, and r^lace. This must be 
done very carefully, or the tret may be injured. 

if the mouth of the jar is large, reach in with a sharp nail 
or drill Bit and carefully enlarge the existing holes or add 
another. 



Remember: Keep the level of water high by adding water every ? or 3,da.vs 
However, just a trickle of water '1s necessary to keep the tree wetered. 
Do not make the holes too large. i ( 



/ 

/ 
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Spacing 

Based on experience relating spacing to groundwater tables* most trees 
in West Africa are now planted with an average of 3-4m between trees. 
This, of course, differs depending upon! the kind of tree and its needs. 
The following figures can be used as a Juide in determining the number 
of trees which can be planted in a^site depending upon area needed by 
the tree. 



AREA PERI TREE TREES PER HECTARE 

- - i i 

2X2 meters 2500 trees per hectare 



3 X 3 infers 1100 trees per hectare 

4X4 meters 6130 trees per hectare 

10 x 10 meters 100 trees per hectare 

S6m3, if not most, of the large trees of West Africa seem to be Joners, 
for example, Acacia albida and Tamarindus indjca . Plant these artd 
similar species in small groups to ensure that one plant will survive. 

Sometimes a lot of *me is spent spaaing trees very exactly. This is 
often done In areas where cultivation will be practiced using tractors 
and other vehicles. However, this use of vehicles is not as likelyin 
a village situation or where the ground is very rough. In these cases, 
exact spacing is not called for, and it is better noito waste time 
trying to; space the trees exactly. Spacing can be done very simply 
and easily by determining how manv , ".ovel lengths or steps must be left 
between each of the trees which is Loing planted. Then work crews space 
the distance using, shovels -or footsteps as measures. The first line of 
trees 1s planted along a boundary line such as a firebreak or road. 
The second line ii then placed in line with the first. 

Survival 

If the trees havfe been properly cared for, if no animals get into the 
planting area* and if there are no_attacks_by insects and rodents, 
survival of the trees depends Erectly upon the weather immediately 
after planting. Cloudy weather with frequent showers for the first 
3 or 4 days after pi anting .can mean thatup to 90% oft the trees survive, 
A dry spell lasting several days after planting, on the other hand, can 
reduce the percentage of survival to 3027 Abundant rains during the 
rainy season help plants to build up reserves /and roots which are long 
enough to reach down to lower water tables during the dry season. 

Generally, only thosa trees that are weak, diseased, or slow starting 
are affecteJ by insects, rodents, and disease. Also, trees that look 
Head above the surface may resprout from/the ground up the following 
year if conditions are good. While they may always be stunted* they 
can add to -the ground cover. 
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Fires: Uses and Prevention 

Mention hes already been made of the need for firebreaks around both the 
nursery and the permanent site. These serve as protection from fire. 
Fire does, however, have seme Important positive uses. 

In arid zones, fires are used to burn off old grass. Once that growth 

1s gone, fresh tender grass Is more likely to sprout. This happens quite 

quickly and call help bring relief to starving herd animals: It also 

breaks the tendency of scrub trees and bushes to take over the grass range. 

Where vegetation is plentiful , methodical burning is a traditional 
method of clearing land before planting, keeping snakesandlnsects In 
check, and driving wildlife into traps or within range zo that they 
can be killed for food. 

Fire requires oxygen and fuel; 1f_ either is eliminated, the fire willnot 
burn. Fire prevention and control consist of removing bra of these ele- 
ments. Normally* the easiest to remove is fuel. 



Firebreaks 

In sub-Saharan West Africa* prevailing winds tend to be high and constant. 
Thus the spread of a fire can be reasonably well predicted* and the 
necessary width and direction of firebreaks fairl£_a^c_ura_^^ 
Firebreaks should be j^briltructed at right angles to the direction of pre- 
vailing winds with secondary lanes dividing the resulting strips of 
land or trees ; 



The high winds dictate wide fireianes in order to keep the danger of 
the fire dumping the lane to a minimum. Inside planting areas, main- 
tenance and access roads can be combined with strips of cultivated land 
adding additional width to the fireianes. As previously mentioned, 
good protection has been achieved by clearing strips of land 15m wide 
of a]] vegetative matter and allowing the land to be used fprcultivat- 
ing beans or as roadways — either use guaranteeing elimination of dry 
grass and weeds. 

Plowing the natural vegetation under provides only temporary relief; 
in the long run, the area becomes a larger fire hazard. Disking and 
plowing eliminate perrer.ial plants, but make more room for annuals, 
which tend to become dense and dry creating a high burning index. When 
this happens, the fire spreads more rapidly in the firebreak than on 
the adjacent land. 



Firefi*hting; 

Most fireflghting efforts are limited to what materials can be found 
on the spot. Provided the fire is not yet large or too hot,- the front 
of the fire can be attacked directly with branches, brooms, and mats. 
This is an effort to beat out the flames and kill the fire by shutting 
off its supply of oxyget . 




Baekfires can be quite effective, particularly in areas where the normal 
vegetative cover is sparse, theprevailing winds are constant, and 
necessary control lines can_be constructed quickly and easily. A_ back- 
fire is simply a small, controlled fire started in the path of a larger 
fire. The backfire destroys fuel, and thus halts the larger *ire which 
has no new fuel to burn. 
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Windbreaks 

WindbreiNcs—s trips of trees and other vegetation which block the flew of 
the wihd^re very important in the battle against wind and sand. The 
most successful windbreaks are those found on enclosed farm lands or demon- 
stration arid ftilot projects under government or private control. The big- 
gest problems yi other areas have been the difficulty and higlr cost of 
protecting Windbreak trees against animal grazing- It is worthwhile, 
however, to detinue the effort to plant and maintain windbreaks. 

The effectiveness of the windbreak depends on how impenetrable the wall 
of vegetation is. A dense row of trees not only blocks the wind, but 
also confines the effects of the wind close to the windbreak. 



A row of 





MODERATE LY .DENSE 



trees_which_provides less complete wind reduction also means that the 
effects of the wind are felt further away. A vegetation density of 60% 
to 80% seems to work best in arid zones. 

Gaps or openings In windbreaks should be avoided as much as possible. _ 
Wind rushes through gaps, concentrating its strength, so that its final 
effect can be very damaging. 



Shelterbelts 

A shelterbelt is generally wider and 
more dense than a windbreak. It can 
provide protection for downwind areas 
up to 20 times its height provided 1t 
consists of several rows of plants of 
different heights, targe trees should 
be chosen for the center row (Ah .Fast 
growing species can be mixed wlthSlower ft 
growing trees, the choices depending on p 
local preference. The next two rows (B) 
are of_sma]ler species. If possible, 
thesetrees should be chosen for their 
by-products . Rows C and D are auxiliary 
rows. These rows are planted with lower, q 
bushier trees * shrubs aildgrasses,. A 
well -chosen "m1x"_of vegetation in tne 
shelterbeltwlllnot only provide protec- 
tion from the wind, but will also yield 
fruity nuts, firewood, Bark, resins* and 
possibly grass for grazing. 

I 




cross -s^ctiom of 

$HEbTERBELt 
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Windbreaks and she! terbelts_ can i include carefully planned pathways and 
driveways for stock. __In this_way, people and animals can Benefit from 
a shaded passageway that otherwise would be very hot. Any opening 
through the windbreak should be at an oblique angle. This will allow 
the orderly movement of people or livestock without opening a gap for 
the wind to roar through. 



This windbAzak ju> pAotzcting the. cropland 
fiAom high wind* - which would caAAy aitiay top- 
6 oil aha make, the land u6e4&54 &oa ficvimirig* 




Some other points to consider about windbreaks: 

1) The selection of species for the windbreak should follow the qeneral 
guidelines for the different rainfall zones. Good selections can be made 
from species protected by law. Whenever possible, use species which local 
residents themselves have chosen and value. 

2) Although double lines of Azadirachta indica have been used with satis- 
factory results, a strip 4 or 5 Tines wide Is better, bow growing bushes 
like Bauhinia, Combretacae , and Sal vadbra should also be considered. The 
most efficient windbreaks are those with 1 or 2 rows of low growing shrubs 
or trees on the outside and 2. or 3 rows of taller trees on the inside. 

3} Frequently a combination ofplanting methods is highly practical when 
establishing windbreaks. __In other words, a combination of nursery trans- 
plant^ live fencing, cuttings and stumps can be planted (according to 
the time of year best for planting in the area). 

4} Ah additional merit in a slightly wider belt is that; it can be designed 
for multiple usage by selective choice of species for the middle portion, 
such as TamaHndus, Acacia senega! , or native fruit and medicinal species. 

°<* : loo 
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5) Preparation and protection of the site involved are possibly more 

important for windbreaks than for regular plantations. Keeping animals 

away from a long narrow strip of land 1s very difficult and much more costly 
than fencing a field of similar area but more rectangular In shape. 

6} In complex situations, or where more extensivs protection Is desirable— 
for examplej around towns or larger villages— it Is most effective to stag- 
ger windbreaks in a pattern cf overlapping blocks as shown below. 




Sand Stabilization 

Shifting and blowing sand causes great damage lb farmland, buildings, 
Installations, roads. Entire settlements can be threatened by sand and 
shifting dunes. Sand stabilization 1s ah Important phase of revegetation 
and conservation efforts in many arid places. ^ g ^ 



9 

ERIC 



94 & 



The best protection against any drifting or blowingsand is to prevent the 
sand from being picked up by the wind in thefirst place. Bat once air- 
borne* drifting sand can be madeto settle and be kept from further shift- 
ing. The best ultimate results are obtained when the open area where the 
sand is picked up can be permanently covered by vegetation. Nothing can 
grow, however, until the movement of sand Is stopped. This can be done by 
erecting some type of windbreak in the form of fence, barrier or hedge. 

Windbreaking fence? can take many forms and be made of many different 
types of materials. Basically, the flow of the wind must be reduced or 
blocked so that sand particles will be dropped. Some possibilities for 
windbreaks in barren sand: 

1 j Hedge rows of aspecjes such as Euphorbi a Bal as am lfera can be planted 
successfully even in areas where annual rainfall does not exceed 300-400iriii. 
Branches of Euphorbias partially buried in rows of shallow trenches will 
sprout and form new plants,- Sand will become entrapped in such raws* and % 
ridges will slowly form. Plant growth then becomes possible In the pro- 
tected areas behind these ridges. 

2) Arm-sized branches of tamari sk canbe used to construct a diamond . 
pattern of criss-cross rows across areas of open sand. Many of these 
branches wil] also sprout, forming live hedges that reduce the movement 
of wind. Less wind will pick up less sand. What sand is carried by the 
wind will quickly be deposited in or behind these rows of branches. Again, 
less sand movement creates a more favorable environment for plants. 




TYPICAL- WIMD BAKKlER PATTERN 
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3) Fenced-in squares and sand traps can also be constructed ° f ."«^ 1 *J s 
as basic as bundles of millet stalks (UKDP research project northeast of 
Dakar, Senegal). Other possibilities are palm fronds, sticks, branches, 
cardboard bdxes-anytMng reasonably sturdy, easily available, and free. 
Some problems may be encountered. Termites eating Introduced wooden 
material and goats and sheep nibbling on bark and twigs of some of the 
vegetation are the greatest hazards. 

Once these squares or hedges have been established and the movement of 
sand has been effectively reduced, vegetation can be Introduced In the 
now-protected areas. Several vine-like plants are very well adapted to 
grow In almost pure sand, covering the ground with runners and shoots. - 
With the sand thus tied down, site conditions are Improved enough to permit 
Introduction of grasses and other small plants. Finally, nursery grown 
trees can be planted. This gradual revegetatlon sequence builds ge foil 
and improves growing conditions, helping nature to re-establish the area. 
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Appendix A 



SPECIES IDENTIFICATIONS 



This appendix Identifies 165 of the species found in West African 
latids by pictures, Latin names, and common names. Synonyms (other 
Latin names) for a species, common names 1n Up to 12 languages, 
and some very brief notations on uses 6f a speeiesare given where 
this Information is available; it is not intended to be definitive. 
All the species which appear in Appendix B, where further informa- 
tion is given, are included here, with the notation "Also see 
APPENDIX B." 

Pictures include leaves, branch configurations * fruits, flowers, 

and ihflorese^es (arrangement of flowering branches and the flowers 
on them). They are hot labelled individually, but the different 
items should be recognizable., thereis no_consi stent scale 
relative to life?-size. Illustrations are drawn from Fl pre Tores- 
tiere Soudano-Guineenne by A. Aubreville, Fibre niu&tree du 
Senegal and Flore du Senegal by dean Berhaut, West African Trees 
by Dr. D. Sledhill. and Trees for Vana Mahotsava by S. ; K. Seth, 
M. B. Raizada, and M. A. Waheed Khan. The artists are J. Adams, 
M. «3. Vesque, Jean Berhaut* Douglas E. Woodall , and P. Sharma. 

A NOTE ON LATIN NAMES 

. The genus and species of each tree appear in boldface type 
(genus first* species second). . 

. An abbreviation of the name_of the author of the tree name 
follows the boldface type in lighter faced type. 

. "var." means variety. The name of the variety appears in 
boldface Immediately following the abbreviation "var." 

h An abbreviation of the name of the author qfthe variety 
name follows the name of the variety in lighter faced type. 

. "L." is an abbreviatlon for "Linnaeus/ 1 a Swedish botanist 
who initiated the development of this present, widely used * 
system of nomenclature. 



Praw1ngs_1n_this appendix are reprinted, with permission, from the 
following sources: 

Aubrevllle, A., Ttom Fo*eA£leA& Soudano-GiUne.e.n£, Paris, 
Societe d'Editions Geographlques, Harltlmes et Colonial es » 
1950. 

i 

Artists: J. Adams, M. J. Vesque 

Berhaut, J., Floke. lJOuMx.it du StnlgaZ, Direction des Eaux 
et ForSts, Government du SgnSgal , 1975. 

Artist:. J. Berhaut 

Gledhlll , D., lUut A^con T/teeA, London, Longman Group 
Ltd., 1972. - 

Artist: Douglas E. Woodal 1 
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1. Acacia albida Del, 



Also see APPENDIX 8 



SYNONYMS : 

¥cUdhzAhia dZtwdd (Del-) Chev. 
Acacia gifJioca/ipa Hochst. 
Acacia lacchaAatia Benth. 



goo 
gab 
harraz 



ENGLISH 
FRENCH 
ARABIC 
CHAD .ARABIC araza___ 
BAMBARA boianzan 
DJERMA 



FUtANI 
HAUSA 
KANOURI 
MORE 



tlalk! 
gao 
ha rag u 
zariga 



gao 



SONGHA \ gao 
WOtOF cadde 



2. Acacia atsxacantha D.C. 



BAMBARA 



bohsoh I 

sofakauenl 

korr 



DJERMA kougpu 
HAUSA gournb! 



Use for'llve fences, posts, firewood, 
fodder (valuable), branch fencing 




3. Acacia caffra Willd. var. campylacantha Aubr. 

Aiso see APPENDIX B 
SYNONYMS: 

Acacia campy tacantha Hochst., ex A. Rich. 
Acacia catzchu W. -- 
Acacia potycantka Willd. subsp. campyzacajitha 
(Hochst.) Prenah 

CHAD ARABIC a I guetter HAUSA karo 

BAMBARA !?wroR6_ tserkakla 

FULANI ffctariahl KANOURI golawel 

MORE guara 
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7. Acacia gourmaensis A. Chev; 

not i i iostreted 

MORE gonponlol I - 
gonsabiega 

Like Acacia mcZtiieAa In East Africa 



8. Acacia hebecladoides Harms. 





9. Acacia laeta R. Pr. 

SYNONYM: AcacZa ^aittnaoU A. Chey 
WERMA danngha HAUSA akbvla 



16. Acacia macrortachya Reichehb. 

BAMBARA ouenldle FUtANI ch]dlv__ 
kordontfn 1 6 pata rham I 

mbcurour MORE ka red age 

OJERMA goumbl guembaogo 

Use for edible seeds, leaves to graze, live fences, 
posts^ firewood, fodder (valuable), branch fencing 
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11. Acacia macrothrysa Harms. 

SYNONYMS: 

Acacia dalzieJLU Cralb. 
Acacia pHjofulhpinnaXa Stapf . * 
Acacia buchananii Harms 

KANOURI gardaye 



12. Acacia perinata Willd. 




13. Acacia raddiana Savi. 

SYNONYMS: 

Acacia toHtitU Hayna 
Acacia ja&cUcutata Gut f f . 



& Perr. 



CHAD ARABIC ialale FULANI chM lukl 
BAMBARA tayala HAUSA kand 1 1 1 

DJERMA b I ssau KANOURI kand 1 1 
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14. Acacia scorpioides (L.) var. nilotica (L.) A. Chev. 

Also see APPENDIX B 

SYNONYMS: AcacZcL riZZoZZoA CL.) WI I Id. 
itimoAa tvCZotlca L. 

Aca(Ua anatUca (Lam.) var. fUZotLcA (L.) Benth. 

FRENC^ gonakler DJERMA banl_ 

CHAD ARABIC sunta, charat, FULANI gaud I 

senet A sunt HAUSA bagarua 

BAMBARA barana MORE peguenega 

diabe 

bo I h a 

Found In lowlands; near water or In moist soils 



15. Acacia scorpioides (b.) var. adstringens Bak. 



SYNONYM: AauUa adtuuonlL Gul 1 1. & Perr. 



FRENCH gonakler DJERMA ban! 

CHAD ARABIC sunta, cherat, FOtANI gaud I 

senet, sunt HAUSA bagarua 

BAMBARA barana KANOURI kangar 

diabe k\*B&u 

bolna MORE perananga 



Found In highlands; In drier environments 
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16. Acacia Senegal (L.) Willd. 

Also see APPEND iX B 

SYNONYM: KtSJOts. octet Ga III. & Perr 




AcA<Ua 
var._ 

ad6&unguu> 



FULANI 



dlbehl 
pntuk I 



ENGLISH gum arable 

FRENCH gomnier 

CHAD ARABIC osharat HAUSA_ dakworo 

kltr al ablod KANQURI kolol 
BAMBARA donkorl 
DJERMA danya 



MORE gonlmlnlga 



Source of gum arable 



17. Acacia seyal Del. 

SYNONYMS: AcaxUa 6tvwca>vpa Hochst. 

KcaoJjol boboirU><L& Aubr. 

eaADARABIC taihaye HAUSA ?«rIiL J^Y" 

BAMBARA sagnle KANOURI karamga 

DJERMA sayklre MORE gompelaga 

FULANI bulkl 

Use for firewood, fodder 



in 




e 
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26. Adansonia digitata L 

Also see APPEND iX B 



ENGLISH 
FRENCH 
CHAD ARABIC 
BAMBARA 
DJERMA 



baobab 
baobab 
hahar 

s!to__ 
konlan 



Use for edible leaves and fruit, bark 
for fiber products 




FtJtANI bokkl 

HAUSA kuka 

KANOURI kuka 

MORE toega 



Adenium obaesum (Forsk. 
Roem. et Schult. 



SYNONYMS: 



CHAD ARABIC 
BAMBARA— 
£ WORE 

FULAjJI 
HAUSA 




AdtrUum wwbtcjm Pa I f . f . 
Adejvtum coeXanejM Stapf . 
Adeiuwn kongkcJL A, x. 



kuka meru 

foukala sltandl 
kongoslta 
jekT peourl 
korya 







U3 




e 
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24. Afzelia africana Smith 



FRENCH Jlnguo 
DJERMA kao 
FULANI gayoh! 





HAUSA kawo 
KANOURI gayo 
MORE kahKalga 



25. Albizzia chevalieri Harms. 

-Also see APPENDIX B 



CHAD ARABIC ared 
BAMBARA go jo ir! 

FULANI Jarlchl 
nyeba I 



HAUSA Ratsar! 
KANOURI tsagie_!"__ 
MORE ronsedonga 



Use for fodder, construction, roots to repair gourds 




Ill 



32. Azadirachta indica A. Juss. 

Also see APPENDIX B 

ENGLISH Neem FRENCH Neom 

Use for firewood, poles, 
construction, brush your 
teeth with the bark 






Balanites aegyptiaca (t.j Bel. 



Also see APPENDIX 0 



CHAD ARABIC 

BAMBARA 

DJERMA 

FUtANI 

HAUSA 



ha J 1 1 J 
segue ne 
garbey 
tannl 
edouo 



KANOURI 
MORE 



chlngo 
bl+6 

t legal Iga 



U?e_ for edible fruits, 
f Irewoodi tool handles* 
soap, poison 





34. Bauhinia reticulata B.C. 

Also see APPENDIX B 



SYNONYMS: Bauhinia glatoa A. Chev. 

Bauhinia ataaca A-_Chev. 

Titiostigma KvUtutaXtm (D.C.) Hochst. 



CHAD ARABIC harum 

BAMBARA niamaba 

DJERMA kosseye 

FULANI barkevl 

Use for smoking wood 



HAUSA calgo 
KANOURI kaldul 
MORE boron I 



lis 
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ENGLISH kapok tree DiERMA forogo 

FRENCH icapokter FULANI kuruhl 

CHAD ARABIC johe HAUSA_ kurla Use for kapok, 

BAMBARA zoumbou KANOURI yeita edible leaves 

MORE ouaka 



ERIC 
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40. Boscia angustifolia A. ~flich 



BAMBARA dlaba 

gulnadlou 
toutlgul 

FULANt anzagt 

HADSA- agajlnl 

KANOURI marga 

MORE klslnklnde 



39. Borassus aethiopum Mart. 

Also see APPENDIX B 
SYNONYM: 

BoAZ»Ji£5 ibabdLiXiVi var. 
aekhXbpum (Mart.) Wsrb. 



FRENCH 

CHAD ARABIC 

DJERMA 

FUlANI 

HAUSA 

KANOURI 



ron.ler 
del ob 
sabouze 
dubbl 
glgunfa 
ganga _ 
kerne I u t u 



Use for termite-proof posts fbr 
construction, fences, etc. , leaves___ 
and "stems" for fencing reinforcement. 
Siow growing. 
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46. Butyrospermum parkii Xotschy 



Also see APPENDIX B 

SYNONYM: BuuCyM&peAmxm paAadoxum (Gaertn. f .) Hepper 

ENGL I SH sheanut tree FULANl Rarehl 

FRENCH karlte HAUSA kandanya 

CHAD ARABIC am karum KANOURI toso 

DJEWA bbu I ariga MORE tanga 



Use for shea butter ^ hard wood for irbrtar ,| r 
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47. Cadaba farinosa Forsk. 



CHAD ARABIC 
BAMBARA 

HAUSA 
KANOURI 



sjrreh 

berekunan 

tamba 

bagay 

marga 



48. Calotropis procera (Ait.) Dryand 



CHAD ARABIC 
BAMBARA 



FDtANI 

RAUSA 

KANOURI 



rhalga 

fugolr! 

ngounyo 

bambaml 

tumfafya 

kayo 



Use for construction 





49. Capparis corymbosa Lam. 

CHAD ARABIC mardo 
HAUSA haujar I -matane 

KANOURI pldo 
damsa 



±25 
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122 




i 

124 
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67. Combretam nigricans Leprieur var. ellidtii Aubr. 



SYNONYM: . 

CombieXum licanatvthum Engl. 5 Dlels 

BAMBARA d ! anga ra 
DJERMA del tgnla 



FULANI 

HAUSA 

MORE 



dbkigort 

dogero 

koarahtaaga 
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68. Commiphora africana (Rich.) Engl. 



SYNONYMS: TcuUamodzndAon aliLuuvm Arn. 
HmdeZotui ai^Ucana Rich. 



CHAD ARABIC hborkot 
FULANI boded I 

Use for live fences 



HAUSA dash I 

KANOURI kabl 

MORE kodemtaboga 




69. Cordia abyssinica R. Br. 

SYNONYMS: CohxLLa r^Axcnna Lam. 
C0Ar£^t ubanQktn6<L6 Chev. 



CHAD ARABIC blrjjlik 

nglrll 
FULANI ililbani 



HAUSA 
KANOURI 




at II I bo 
aluba 



70. Corchorus olitorius L 



CHAD ARAB I C mul ekh I ye 
HAUSA malafya 
KANOURI ganzalno 




9 
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71. Courbonia virgata Brongn 



SYNONYMS: 

CouAbonia p&wdopvtato&a Gl Ig. 4 Ben. 
Mvtud p6tudcpe£alo&a CGIIg.) de Wolf 

*, 

HAUSA lalo 
KANOURI kumkum 



72. Crataeva religiosa Forsfc. 

SYNONYM: Outfaiva adcufUonll D.C 



CHAD ARABIC 

FULANI 

HAUSA 

KANOURI 
MORE 



dobkor 
I ondam ban I 
ungududu 
goade 
ngut I do 

koelegalh-tohlga 




73. Crossopteryx febrifuge Benth. 



SYNONYMS: 

CKoihoptvujx. kotAchyana Fenzh 



BAMBARA bal Imba 

klenke 
FULANI brakol! 



HAUSA. kasftya 
MORE komronanga 
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78. Petarium microcarpum 

Guili. & Perr; 




77. Daniella oliverii (Rolfe) Hutch. & Dalz. 

SYNONYM: VcmdanioXlM oUvvU .Toife. 

FRENCH santan 

CHAD ARABIC samelm 

DJERKA farmey 

PULANI kaherlehl 

NAUSA mo J? 

KANOURl majp_ 

MORE honga 




79. Detarium senegaleiua Griiel. 



FRENCH moroda 

CHAD ARABIC abule! Ie 

DJERMA fantou 

FUtANI — : kphkeh! 

HAD$A taura 

KANtiURI gatapo_ 

MORE kagtega 



Use for <Jrum-wuc4 



i38 
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& • 1 

80. Dichrostachys glomerata (Forsk.) Hutch. & Dalz 

SYNONYMS: VZchADAtachtjA aXboKtA N.E. Br. 

WcMo4XacAtf4 cincAea <L j Might & Am. 
VZch&oAtachyA nwtatU Benth. 

GcUUU&l dichAOAtachyA Gull I. & Perr. 

CHAD ARABIC dhtgJngap HAUSA «■ dundu 
BAMBAHA gl !k!-goro KANOURI garblnna 

hf 1 1 Igul MORE sunsuttga 

FULANI burl I 

petrulakl 

Use for thorrv ;fenelng, medicine, root fibers 
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81. Dioipyrds mespiliformis Hochst. 



CHAD ARABIC J u khan 
FU LAN I nel'bl 



■ HAUSA kanyan 
; KANOURI burgum 



Use for edible fruit, firewood 
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82. Entada africana Guill. & Perr 

83. Entada sudanica Schweinf. 



Also see APPENDIX B 

CHAD ARAB I C dprot_ 
BAMBARA diambe 

samartere 
FULANI fadb-wanduhl 

Use for firewood, nedtdne 



HAUSA- tawatsa 
KANOURI falofala 
MORE stanlogo 



138 



ERIC 



132 




84. Erythrina sanegalensis D C. 



BAMBARA tlmebo 

~ lerung 

HAUSA madjlrya 
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87. Ficus gnaphalocarpa A. Rich 



SYNONYMS: 

fZcM 6ycomo*u6 L. 
G*OA6t CAtrtaia Warb. 



CHAD ARABIC 
BAMBARA 



FULANI 



Jome ! 2 
a! eblad 

toro n'toro 

yJbe 

bbbl 



HAUSA _ 
KANOORI 



MORE 



booure 
tarmu 
obbo 

J1y| 

kankanga 



Use for edible fruit, Dedldne, bark 




88. Ficus ingens 



SYNONYMS : 

rVtcuA knm/U Hutch 
Fxeea tutza Vah. 





BAMBARA turu 

HAUSA kawurl 

KANOORI busugu 

MORE kampsera-manga 



Ficus iteophylla Miq 

SYNONYMS: 

Ttti i* bongoau>le> Warb. 

FULANI sekehl 

HAUSA- shlrye_ 
KANOURI nja-nja 

Use for firewood 

if.; 
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90. Ficus platyphylla Dei. 

SYNONYMS: 

F-tda6 tUbfLacXaUa Wo r b . 
fZciU wrfoiota Worb. 

CHAD ARABIC Jamelz 

a I ohmohar 

BARBARA Vkobo 

FULANI dundehl 

HAUSA gemjl 

KANOURI ngoborc 

MORE kompsoogo 

Use for shodo, nedldne 



SYNONYMS: 



Etcuz n>LcmUcunzn&<U Worb. 



CHAD ARABIC djlmelmb 
azrak 

FULANI lltohl 




HAUSA durum! 

KANOURI rtto 

MORE pempenge 



92. Ficus thonningii Blume 



CHAD ARABIC Jamelz 

el obled 
BAMBARA dubaje 
FULANI blskehl 

Uta for medicine 



HAUSA tcbedla 
KANOURI Jejo 
MORE kusgo 
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94. Fluggea virosa (Roxb. ex Willd.) Ball!. 



SYNONYMS: 
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95. Gardenia erubescens 

Stapf. & Hutch. 

CHAD ARABIC am mlf Ifene 



BAM8ARA 

DJERMA 
FULANI 
HAUSA 
KANOURf 

MORE 



m f bure 
mussama 
slnesan 
dlngai I 
gaoude 
gurs I me 

gogut___ 

tankorah-gonga 




Use for dye 



96. Gmelina arborea Roxb. not illustrated 

Also see APPENDIX B 
ENGLISH meltna 

Use for soft wood (for matches, boxes, etc.) 




97. Grewia bicolor Joss. 

CHAD ARABIC abesh 

FULANI leloko 

KANOURI djlmdjtme 

MORE tori laga 

Use for edible fruit 





98. Grewia flavescens Juss. 



CHAD ARABIC gueddeb 
HAUSA kamanmoa 



KANOURI 
MORE 



karnaj 

somkondo 
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99. Grewia mollis Juss. 



CHAD ARABIC ghebbesh HAUSA dargaza 
BAMBARA nogo nogo KANOURI karno 

FULAN I kel I I MORE mun I muka 



Use for salt from ashes 



106. Grewia villbsa Witld. 




101. Guiera senegalensis Lam. 

Also see APPENDIX 6 



CHAD ARABIC 

BAMBARA 

OJERMA 

FULAN I 

HAUSA 

KANOURI 

MORE 



kabeah 
kudlengbe 
sab ore 
geiJokl 
s a bare 
kasasa I 
unulga 



Use_for_f Irewpod^seeds for 
dysentery medicine 
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104. Heeria insignit (Del.) 0. Ktze. 

, SYNONYMS: 

^7 tapteoiton abtfii<tn<Lcum Hochst. 
fthus in&tgnU Del. 



BAMBARA kalakarl 
FUtANI bad! 



HAUSA kasheshe 
MORE ntlnore 
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hot Illustrated 



CHAD ARABIC bomlyo 

FUtAN I tokeyl 

HAOSA kubewo. 

KANOUR! hubalto 
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109. Hyphaene thebaica (L.) Mart. 

FRENCH doom FULAN I ge I loh I 

i CHAD ARAB I C dbm HAUSA- gorlba 

DJERMA kangau KANOURI kerzun 

Us© for construction, edible fruit 




110. isoberllnla dalzielii Craib & Stapf. not illustrated 

SYNONYM: UobeAJUnla. tomtntotc (Harms.) Craib. & Stapf. 

BARBARA sou HAUSA fara doka 

sto MORE kalsaka 

FULAN i kubahl 

\ 




111. Isoberlinia doka 

Craib & Stapf 



HAUSA doka 
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112. Khaya •senegalensis Jnss. 



FRENCH 

CHAD ARABIC 
BAMBARA 
DJERMA 
FULANI 

HAUSA 

KANOURl 

MORE 



Af r ! con "ma hogany" 
ca 1 1 cedrat 
mUray 

farei 
da I eh 1 
call 
madadj 1 
kagam 
kdga 



Use for fodder 



113. Kigelia africana Benth 



SYNONYMS: 

KiQtUa avthlopica Decne. 
KZgtJUcL a&ttfjwuL var. 
atthlopLca. Aubr. 



CHAD ARABIC 

FULANI 

HAUSA 

KANOURl 
MOW! 



kouk__ 

glriahl 

rahmna 

baounla 

bulungu 

dlndon 

limb I 
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114. Lannea acida A. Rich. 

Also see APPENDIX 8 

FULANI feruhl 
> HAUSA farou 

KANOUR! ederazagal 
MORE pekunl 
sabge . 



Use for Edible fruit 





115. Lannea afzeiii Engl. 



SYNONYMS; 

tjumza Qlabbvum Engl. 4 Krause 

Larotea QKOlluLoJUA A. Chev, 

Lannea niQ<vUajux. (Sc. Ell.) Keay 



HAUSA daoya 
Use for Rdlcfne 



116. Lannea humilis (Qliv.) Engl 



SYNONYMS: tonnes ba$bmon&i& Engl 
Odina hwrUJLU 01 lv. 



KANOUR I kurubulul 



117. Lannea oleosa not illustrated 

SYNONYM: OdUna acida. 



I 



Q v 

14S 




e 
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118. Leptadenia Irncifolia Decne. 

SWQNYMS:, _ 

LtptadtrUa. fautata iPers.) Decne 
Ctfnanchm hjistaXum Pers . 

CHAD ARABIC sha'alob 

FULANI yahL 

HAU5A yadlya 

KANOURI njara 




119. Leptadenia spartium Wright 



SYNONYM, ______ ^-7 

Ltptaduuia pyAotzcJhUat (Forsk/) Dec 

CHAD ARABIC marakh 

FULANI sabale 

HAUSA kaiumbp_ 

KANOURI karlmebo 



120. Lophira alata Banks 



SYNONYM: 

LoplvUid laiiCzclcubCL 
Van tiegh. ex Keay 

BAM8ARA mana 
FULANI karehl gorl 
HAUSA nonljln 
kadal 
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Maerua angolensis D.C. 



CHAD ARABIC 

BAM3ARA 

FULANI 

HAUSA 

KANOURI 

MORE 



shegara 

e[ zoraf 

bre-bre 

kokali 

leggal 

ball 

clclwa 

abcbL 

kesslga 



Use for fodder 



122. Maerua crassifolia Forsk. 



CHAD ARABIC 

BAM3ARA 

FULAN1 
HA05A- 
KANOURI 
MORE 



zorhale 
sa rah 
be red I bu 
sogul 

Jig* 

(cess 1 9 a 



Use for too j handles^ 
firewood, fodder 
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133. Parinari curateHaefoMa Planck. 



FREWCH pocnmior du cayor 
DJEPMA gUfttsa 
FULANj nawarre-baai 



HAUSA rura 

gawassa 
KANOURI mande 
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135. Parkia bigiobosa Benth. 

Also see APPENDIX B 
SYNONYMS : 

VaAkia. clap'pcAXonia Keay 
llunota hLgtobo&a J acq. 



FRENCH 

CHAD ARABIC 

BAMBARA 

DJERMA 

FULANI 

HAUSA 

KANOURI 

MORE 



nere 
ma I to 
rie re 
dpsso 
narghl 
dorowa 
rurio 
rouaga 



Use for edible fruit 





136. Parkinsonia acculeata L. 



Also see APPENDIX B 

DJERMA sassa bah I 
HAUSA sharan abl 
KANOURl sharan I abl 

Use for firewood, live 
fencing, windbreaks, 
so 1 1 cover 



137. Phoenix 

not I I justrated 



ifera L 



ENGLISH 
FRENCH 
CHAD ARABIC 
FUtANI 



isW 



HAUSA 
lOURi 



date palm 

Palmier dcttler 

tarn re I 

bukkl . 

dlblnobl 

dab t no 

di fono 



e 
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138. Poupartia birrea (Hochst.) AUbr. 

Also see APPENDIX B 
SYNONYM: ScZtittc&aja biAXML Hochst. 



FRENCH dine _ 

CHAD ARABIC hotneld 

BAMBARA kuntan 

FULANI Her I 

Use for edible fruit, 
light woodworking 



HAUSA deny* 
KANOURI kumegu 
MORE nobega 
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154 
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149. Strychnos spinosa Lam. 

SYNODS : 

StA.tjdh.no6 coiutZeZL Chev. 
$j(xychno& ancut£<irAJta. Bak. 



&Oiychno6 lokud A. Rich. 



BARBARA kahkoro 
FULANI kumblja 

Use for edible fruit 




HAtJSA- koklya 
KANOURI tbrla 



150. Stylochiton wsrneckii Engl. 



hot 1 1 1 iistrated 



HAUSA gwandal 
KANOUR! ngura- 
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152. Syzygium guineense D C 



BAMBARA klssa 

FULANI asurahf 

HAUSA ma Imp 

KANbuRt kunar 




153. Taroarindus indica L. 



Also see APPENDIX B 



ENGLISH 

FRENCH 

CHAD ARABIC 

BAMBARA 

DJERMA 

FULANI 

HAUSA 

KANOURI 

MORE 



tamarind tree 
tamar Inler 
tamr h I hd I 
tomb I / 
boss* ye / 
Jtelaml j 
tsamlya / 
tarns ugu / 
pousiga / 



Use for Juice from fruity 
woodworking, charcoal/ 



ERLC 
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155. Tetrapjeara andongensis Weivv. 
van sehweinfurthii Aubr, 

SYNONYMS : 

TttAAplOi/ta obtuiCJfi$aZcL We!w. 
Tt&ULpltuxa. tUtnticjx Taub. 
TetAApteuACL schoziniuAXhU Taub.. 
AmblygonocaApuA andonqan&is Welw. ex 01 Iv, 



FULANI jlgarehl HAUSA 



klrya ta msta 
tsag« 
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150. Vitex cuneata Schum. & Thonn. 



Also SWT APPENDIX B 



SYNONYMS: 

Vitex chasuen&te Chov. 
ViXex cA^nkomkil Kotschy & 
VJXZX donlana Sweet. 
Vx^exj paXuifosa Vatke 



Pert. 



DdERMA 



omragblgah FULANI 

cokoro HAUSA- - 

koroba KANOURI 

bo- I \ MORE 



galblhl 
dyronjaa 
ngarlbl 
andega 



Use for edible fruit, light 
woodworking, leaves for 
dysentery nedldne \ 



159. Vitex diversifolia Bak 

SYNONYM: " ... 

Vittx i£fiptic4.toUa. 01 rv. 




BAM8ARA kotonl , 
FdtANI bummeh! 
HAUSA d Invar 



ERLC 
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160. Xeromphis nilotica (Stapf: j Keay not illustrated 

SYNONYMS: 

Kandia. nilotica Stapf. _ FULANI giolgotl 

tcucJmOitpHorUm nil-ZLcim (Stapf.) Dandy HAUSA.. fc./enaria 

: KANOipi e-^tatal 




\ 

162. Ziziphus abyssinicus Hochst. ex A. Rich. 

not I j I ustnjptod 

SYNO^MS : 

ZZziphuA cufaton.(MZL Chev. 
ZizJLphuA baQLUAjnuie. Chev. 

9 CHAD ARABIC habaqa 

DJERMA dare 

FULANI Qu [urn Jab I 

HAUSA magar ia-kura 

KANODRt kululu blna - . .... 
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163. Ziziphus mauritiaca Lam. 

SYNONYMS: 

liztphtu mausuALoLncL Lam . 
TZzZpfca o^th&ciQUka OX. 
ZUUpfcxA /U/ubd (L.) Lorn. 



CHAD ARABIC 
BAM8ARA 

rULANl 

HAUSA 
KAN OUR I 
MORE 



nabagale 

tomboron 

nlomo ba 

Jail 

barkevl 

magarja 

kusu I u 

mugunuga 

bogandre 



Use for sweet edible fruit, 
& loaves 



1 64. Ziziphus sieberiana 

not 1 1 1 ustrated 
HAUSA magar la-Kara 



165. Ziziphus spina christi (L.j Wiild 



Also see APPENDIX B 

CHAD ARABIC karno 

FUl.ANI kurnahl 

HAUSA kurna 

KAN OUR I korna 



Use for edible fruit (bitter) 




ERIC 



Appendix B 



A FIELD GUIDE TO 
30 TREE SPECIES COMMONLY FOUND 
IN WEST AFRICA 



This appendix attempts to combine tree 
data relevant to reforestation activities 
1n a form which will be particularly use- 
ful to field personnel as they make de- 
cisions and undertake projects. A stan- 
dard format has been used; where there 
are empty spaces oh a tree data sheet* 
the pertinent information was hot avail- 
able for inclusion. 
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Acacia albida Del. 



Synonyms : 



Common Names: 



FtuM&tUa aZbida. (Del . ) 
Acacia. gy/vocoApa Hochst. 
Acacia laCccMdKaXa. Benth. 



Chev. 



ENGLISH gao FULANI t1a1k1 

FRENCH gao HAUSA gao 

ARABIC harraz KANOURI haragu 

CHAD ARABIC araza MORE zanga 

BAMBARA balanzan SONGHAI gao 

DJERMA gab WOLOF cadde 



Legal Restrictions: Cutting and Removal 



GENERAL DESCRIPTION 

Large tree, growing as tall as 10m with a large spread-out 
crown. The bark is dull grey, fissured and scaly. Branchlets 
are white; spinas are thick, white, straight and point down- 
ward. Leaves are grey-green; 3-10 pairs pinnules and b-Z3 
pairs leaflets. A. albida flowers with creamy white blossoms. 
Seeds are dark brown Inside yellow pods which are B-lScm^long. 
A. albida 1s highly valued in conservation efforts. It is 
the only species which loses its leaves during the rainy 
season; therefore, farming under these trees 1s not only possi- 
ble but profitable. 



SEEDS 



Source: 
Collection: 



Extraction: 

Storage: 

Pre-Treatment: 



Strong, healthy parent trees. 

Collect pods from ground; seeds ripen January - 

February (Upper Volta). 
Watch for small -size worm holes — worms destroy 

the seeds . 
Mortar/wind separation. 

Necessary; soak In hot water or scarify hull. 



NURSERY 

Pots/Open-rooted: Only grow in pots because of long tap root.. 

Tiroe- 10-14 weeks for good size plants. Earlier 

seeding may be required so plants get some- 
what larger before hot weather. 

Other Notes: Attempts to collect young plants in the wild 

not successful because of lony tap root. 
Frequent root pruning required because of tap 
root. Watch for caterpillar and locust attacks 
which destroy young leaves. Spray with 
_ ordinary insectlcpqeQ 



PLANT! NG/SITE REQUIREMENTS * 

Sandy soil ; grows well in same type of ground where 
millet grows (ask farmers). Also can be grown in 
heavier soils and will stand occasional flooding. 

350-500mm mean [ annual precipitationitmay Be necessary 
to water newly planted trees in areas where preci- 
pitation is at the low end of the scale. 

Ban be tried under good conditions. Seeds can be 
fed to livestock. Livestock then graze over the 
desired area and eliminate seeds with their manure. 
Leads to natural regeneration. 

Do not disturb potted mix more than necessary when 
transplanting. Wide spacing of plants (10m X 10m) 
is required. 

USES 



. Good soil conservation tree (can lead to higher yields of 

crops planted underneath). 

. Pods good food, for cattle. 

. Branches useful" "for fences . 

. Leaves used for animal feed. 

. Wood --for carving^ 

. Oark contains tannin. 

SPECIAL NOTES « , 

— Introduction of Acacia albida is considered important and worth- 
while by many farmers, a fact which helps gain acceptance of a 
project using this tree. 

-- A. albida trees have reached heights of 2 to 4m after only three 
and four years of growth (Niger and Upper Volta). 

-- It is not clear yet pust how much Acacia albida does enrich 
the ground around the tree. 3 

Young trees are hard to protect. The young branches and leaves 
are enjoyed by animals; young trees are small and hard to see and 
may belost during hoeing If not marked. It is usually necessary 
to protect these trees for 5 -8 years depending upon area and 
site conditions. 

— The benefits of planting Acacia albida. 1n terms of Initial Invest- 
ment^ are not clear. Thus, 1t may be hard to _ justify _a prgject__ 
when seeking funds from certain agencies. However, to eliminate 

- > 
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Soil : 
Water: 

Direct Seeding: 
Other Notes: 



167 



grazing so that the tree can regenerate naturally is harder to do 
than to raise the young pi ants J n protected areas. 

A. albida until recently was able to regenerate naturally because 
We seeds were eaten by and passed from the bodies of animals. 
Now land and grazing pressures have increased so much that the 
ygungtrees are being destroyed by browsing animals and cleaning 
operations. 
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Acacia caffra Willd. var. campylacantha Aubr. 



Synonyms: Acacia ampyZacavtfha Hochst. , ex A. Rich. 

Acacia catechu, W. 

Acacta poZUcahtha Willd. subsp. campyZacantha 
(Hochst.) Prenah 

Condon Names: CHAD ARABIC al guetter HAUSA karo . 

BAMBARA kuroko __ tserkaki a 

FULANI fatarlahi KANOURI golawal 

MORE guara 



Legal Restrictions: 



GENERAL BESCRIPTION 

Tall, slender tree. Short, curved spines. Seed pods are flat 
and thin arid hang in clusters. Brown seeds are small, flat, 
and thin. 

SEEDS 

Source : Strong, heal thy trees . 

Collection: Pods mature January and February. 
Extraction: 
Storage: 

P re-Treatment: Put 1- hot water and soak overnight. 
NURSERY 

Pots/Open-rooted: One project planted 50 pots with 3 seeds each. 

41% of seeds germinated. 

Time: 

Other Notes: Good germination; grows rapidly. 



PLANTI NG/S Ii r IREMENTS 

Soil: Heavy soil, has adapted to variety of conditions. 

Water: Along water courses. 

Direct Seeding: 



Other Notes: 
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USES 



. Local 1 zed use for construction purposes. Heartwood very hard 

and resistant toiriseets. 
. Leaves used for fodder. 
. Bark yields tannin. 



SPECIAL NOTES 



ERIC 
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Acacia scorpioides (L.) var. nilotica (L.) A. Chev. 



Synonyms: 



Common Names: 



AcacAM. nilotica (L.) W1 11 d • 
f&moia nZZoZJLojOL _L. 

Aaicui cJuzbtoL (Lam.) var. ru£o£tca (L.) Benth, 

FRENCH gonakier J DJERMA bant 

CHAD ARABIC sunta, charat, FULANI gaudi 

senet, sunt HAUSA bagarua 

BARBARA bararia is MORE peguertega 

dlabe 

boina 



Legal Restrictions: 



Classified as "Specially Use; jl"; Cutting and 
Removal . 



GENERAL. DESCRIPTION 

Small or medium tree 3-8m with long white or grey spines and 
very dark, almost black, fissured bark. It grows rapidly. 
Balls of yellow flowers, narrow whittish grey flattened pods. 



SEEDS 



Source: 
Collection: 

Extraction: 

Storage: 

Pre-Treatment: 



NURSERY 



Strong, Healthy trees. 

Seeds ripen in November-December 4 Upper Vol ta, and 
December-January, Niger. 



Soak overnight. 



Pbl/Open-rbbted: 
Time: 

Other Notes: 



Pbts_ 

14-18 weeks 



ETE REOUIREMENTS 



Soil: 
Water: 



Heavy soil 



Likes a lot of water. Plant where water table is 
dose to surface; Will do well even in areas 
where periodic flooding occurs. 



Direct Seeding: 
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V USES 

\ - '_ 

V kive fences and windbreaks. 

\ material . 

SPECIAL NOTES 



\ 



Pods and bark provide natural tanning 
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Acacia Senegal (L.) Willd. 



Synonyms : 
Common Names: 



Legal Restrictions: 



KcjxjcJjx veAzk Gui 11. & Perr .. 



ENGLISH 
FRENCH 
CHAD ARABIC 

BAMBARA 
DOERMA 



gam arable 

goqpier 

asharat 

fcitr a I a bled 

donkori 

danya 



Source of gum arable 



FULANI 

HAUSA 

KANOURI 

MORE 



dibehi 

patuki 

dakw'oro 

kolol 

goniminiga 



Cutting and removal . The 'nature, site, and pro- 
pagation requirements of this species place Its. 
development, protection, arid production under 
control of forest services 



GENERAL DESCRIPTION* . / 

Bush or small tree usually less than 5m high, but sometimes is as 
tall as 9m. - Bushes are ?• "ranched with flat crowns and form 
thickets. Pale brown or y. •> bark/ Branches have stort, curved 
thorns or spines in groups of 3. Grey-green leaves, \6 pairs of 
pinnules and 8-16 pairs of leaflets.. A. senega! has creamy white 
flowers; Drown seed pods which are flat and papery. Eacn> pod con- 
tains 1-5 greenish brown seeds. A. seneg a! produces gum arable 
between ages of 4 arid 18. 



SEEDS 



Source: 

Collection: 

Extraction: 

Storage] 

Pre-Treatment: 



Strong, healthy parent trees. ' 

Seeds ripen in November-December, South-central Niger, 
and January, Upper Volta. 



Put seeds in hot water and soak overnight. 



NURSERY 



Pot/Open-rooted: 
Time: 

o+hor Notes: 



Pots or open-root. One project planted 50 pots 
with 3 seeds per pot. 27% germination. 
14-18 weeks in pots. 
Only fair germination. 
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PL ANTING/ S I TC R EQUI R EME NTS 



Soil: 



Sandy soils, dry savanna, abandoned fields or dunes 
stabilized by grasses. 



Hater: 



Driest sites; 350mm mean annual rainfall. 



Direct Seeding: 



Can be directly seeded easily. Watch for insect and 
rodent damage. 



Other Notes: 



USES 



. Produces gum arable, a money crop on world market. 
. Live fencing.___ 
. Source of tannin. 
. Browse for animals. 
Firewood and charcoal. 

SPECIAL NOTES 

— it is not known how this tree will grow in regions of heavier 
rainfall . 



— Because this tree produces a special product (gum arabicj^it is 
being studied in many ways. Extension. activities are underway to 
advise people bh how to get higher yields freir tapping procedures 
and how to market the product. Countries are seeking ways to in- 
crease output of gum arabic for world markets. 

--It may be more feasible to protect andencqurage natural regenera- 
tion than to start extensive planting efforts. 



/ 
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Acacia sieberiana D C 



Synonyms : 



Conwon Names: 



AcxicXa vQAugc/tcL Schweinf . 
AcjolcXcl 6£nguinejCL Guill. & 
Acacia. KctmanrUiinr,. 
AcacMi \)itZ06a 
Acacia i&chvux. 
Acacia monga 
Acacia vz/tftmomi--U 
Acacia. ntfioAicL Schweinf. 

CHAD ARABIC kuk 



Perr. 



BAMBARA 
FULANI 

RAb'SA 

KANOURI 
MORE 



baki 

gie daneji 
boudji 
dushe 
katalogu 
go! pons go 



Legal Restrictions: 



GENERAL DESCRIPTION 

Acacia sieberiana is a large acacia* up to 15m tall . It has long 
white, straight spines and fairly smooth, light olive or yellowish- 
colored bark. Crown 1s flat-topped, umbrella-shapped or irregular. 
.10-25 pinnules; 20-40 folioles. Seed pods are brown and thick- 
skinned. The wood is semi-hard and termite resistant: 

SEEDS 

Source: 

Collection: 
Extraction: 

Storage: _ _ 

Pre-Treatment: Put in hot water and soaJc-seeds overnight. <? 
NURSERY 

Pots/Open-rocted: Pots; one project planted 50 pots* 3 seeds per 

pot. 8.7% germination. 

Time: 

Other Notes: Varying germination results. 

PLANTING/. iTE REQUIREMENTS 

jo i i . rreieid I Ovt- ijr i ny , rieaVj oo i i , Daw yi u«* ■■■ » ic %*j 

of soils. 
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Water: Grow well in areas with higher rainfall. 

Direct Seeding: 

i 

Other Notes: 

USES 

. Wood is easy to work with and is used to make tool handles and 
other light objects. 

Good firewood and charcoal. 

. Bark is a source of tannin. 

. Seme value in live fencing and windbreaks, 

. Produces a type of gum arable. 

E" riAL NOTES 



i * - • - . 

o 
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Adansonia digitata L. 



Synonyms : 
Conmon Names: 



ENGLISH 

FRENCH 

CBAD_ ARABIC 

BARBARA 

DJERMA 



baobab 
baobab 
hahar 
si to 
konian 



EULAHI 
HAUSA 
KANOURI 
MORE 



bokki 
kuka 
fcuka_ 
toega 



Legal Restrictions: "Specially Useful": Cutting and Removal ; 



GENERAL DESCRi: HON 

targe tree up to 18m tall With an enormous trunk. Roots which 
extend far from base of tree. Seeds do not germinate well ; 
therefore* young trees in wild *re hard to find. Adult tree 
flowers- with white blossoms; !>uit_hangs from long stein ryi is 
good to eat. Seed s are acid and may be cooked or eaten fresh. 
Leaves are oalmately divided into 5-7 :3gmehts. 

SEEDS 

Source: 

Collection: Seeds ripen December-February, Upper Volta. 

Extraction: 

Storage: 

Pre-Treatment: 

NURSERY 

Pots/Open-rooted: Good results with open-rooted stock. 

Time: 

Other Notes: In pot culture, some seeds can take up to a 

year to germinate. 

PLANTING/SITE REQUIREMENTS 
Soil: 
Water: 

Direct Seeding: 
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Other Notes: 



USES 



. A major food tree of Haus— — leaves dried and used for flavoring 
sauces. 



. Bark used to make :.ats, paper 
SPECIAL NOT ES 
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Albizzia chevalieri Harms 



Synonyms : 



Common Names: CHAD ARABIC ared HAUSA katsarl 

BAMBARA golo iri KANOURI tsagle 
FULANI jarichi MORE ronsedonga 

nyebal 

Legal Restrictions : 



GENERAL DESCRIPTION 

_ o 

Small to medium tree with a branching crown. Leaves contain 
8-12 pinnules and 20-40 folioles. Pods are thin and oblong 
and contain flat r^-i seeds. It is found throughout the 
region. _ 

* 

SEEDS 

Source: 
Collection: 
Extraction: : 
Storage: 

Pre-Treatment : Put in hot v/ater and soak overnight. 
NURSERY 

Pots/Open-rocted: Pots planted 1n one test — 40 pots with 3 seeds 

each — showed 61% germination. 

Time^ 

Other Notes: 
PLANTING/SITE REQUIREMENTS 

Soil: Sahel and Sudan zones. 

Water: 
* Direct Seeding: 
Other Notes: 

USES 

. Primarily firewood. . 

. Sum uses for root fiber. 

- 183 

SPE CIA L NO TES 
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Anacardium occidentale L 



Synonyms : , 
Common Names : 

Legal Restrictions: The nature of the tree places its development 

and production under protection of forestry 
service programs. 



GENERAL DESCRIPTION 

Small spreading evergreen tree which grows to about 9m. Bat ■: 1s 
rough; flowers are small. Fruit is a ^ic*ey-shaped hut with a 
hard covering which contains bitter black juice. Stalk of the 
flower swells into a juicy pear-shaped body. A hardy tree for 
planting in poor soil and dry areas. 

SEEDS 



Source: Ripe fruit. _ 

Collection: Pick fruit from trees in late February, Southwest 
Niger. 

Extraction: Separate hull from fruit. 
Storage^ Leave in hu]l and dry; stores well. 



Pre-Treatment : None necessary. 
NURSERY 

Pots/Open-rooted: Plant only in pots; open-rooted stock almost 

impossible to transplant without root damage. 
Time: 14-18 weeks in pots. 

Other Notes: * Plant seed with convex side up. Cover with 

3cm of dirt. Watch for termite pro 

during germination and again when transplant- 
ing. Spray with bieldrin dr Chlordane. 

PLANTING/SITE REQUIREMENTS 



Soil: Will grow in many types of soil ; grows well in 

^ndy soil, low country up to 150m; grows well 
eroded and other poor sites. 

Water: At least 50G-700mm annual precipitation. 

tli' M ..i. C J-'m/. . n^v« -I t-T ^ . ^ ~ 4 - — _ I . . - I . ,J — - - J / - . . T Jt- _ . 

Uiiccu jccu my . rujdiuicj aotlic pr ujc^ts iiavc liau cjOQu I Cbui Lb ; 

. ..: many- seeds are -needed . - — — 

c 

Other Notes: . -84 
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USES 

Tree produces the cashew nut -- a valuable product in foreign 
markets . 

Construction - packing cases; boat-building; firewouu. 



SPECIAL NOT ES 

— Ideal tree for soil cover and conservation.„purposes . 

— Seems to grow in' all lis, except for rock, down to about 
500mm mean annual precipitation. However, in areas of lower 
rainfall, the tree produces less fruit. 

— Bark contains up to 10% tannin. 



18& 
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Anog'HS, <s leiocarpus Guiil. & Perr. 



Synonyms: Anog^l66tU> idfUmpvU Hbchst. ex 

Hutch S Dal z. 

Common Names: CHAD ARABIC sahab 

BAHBfiEA krekete 
DJERMA gonga 
FULANI kojdli 
HAUSA mar ike 

KAf n URI annum 
KOfi- sigha 
piega 

Legal Restrictions: Classified as "Specially Useful." 

) 



GENERAL DESCRIPTION 



Anoge?ssus^ 1 &iocar t ptfs^ is a medium to large tree rhich often gets 
very tall. Leaves are small and lanced; fruits s Vi vr ^U yel- 
lowish-brown colored cones containing many seeds* *ood is 
heavy and hard. 



SEEDS 



Source: 

Collection 

Extraction 

Storage: 

Pre-Treatment: 



None necessary. 



NURSERY 



Pots/Opeh-rboted : 

Time: _ . 0 
Other Notes: 



Experiments with growth in pots proved non- 
successful . 

Slow growth discourages artificial propagation, 
There has been little success in germinating, 



PLANTING/SITE REQUIREMENTS 

Soil: Hoist* Vow-lying soil along water courses. 

Water: 900-1 >200nfr. mean annual ^precipitation. 

Direct Seeding: 

Other Notes: \ .. 
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USES 

. Hard wood useful for fence posts. Construction and woodworking 
. Ashes of the wood used for potash In soap-making and dyeing. 



— This 1s an Impressive tree because of Its large size. But 

growth 1s very slow, and discouraging nursery results make 

i Its potential do-ibtful at the moment. More research 1s needed. 



9 
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Azatiirachta intioca A Ji 



Synonyms : 

Common Names i : ENGLISH Neem FRENCH Neem 

Legal Restrictions: ' - " 



GENERAL DESCRIPTION 

Moderate-sized to large evergreen tree (11m tall ) with dense, 
rounded crown. Grows fairly rapidly. Bark is thick arid dark 
grey,. Flowers with bunches of small white blossoms, from 
Marcft to May; fruit ripens from mid -May. 



SEEDS 



Source: 
Collection: 

Extractions 

Storage: 

P, e-Treatment: 



Lgca]_trees; use fresh seeds only., . 

For best harvest, clean area under tree and 

collect freshly fallen seeds only. 
Soak seeds and pulp in water. Separate y 

hand while under waters spread seeds rJi 

to dry. v, 
Seeds do not store well ; viability drops 

near zero within a few weeks unless special 

storage is possible. 
None required, but pre-germinating in moist sand 

helps reduce empty space in nursery. Bury 

seeds in' sand and keep wet for one week. 

Plant only seeds which are swollen. 



NURSERY 



Pots/Open-rooted: Can be planted in pots —good-sized trees in 

3 months. Usually planted as open-rooted 
stock. 

Leave open-rooted stock 8-11 months (trees 

average 1m high). . _ < 
Plant seeds in horizontal position,, in beds or 
pots. 

When transporting open-rooted stock, strip to 

terminal bud and wrap rcrts. Keep roots moist* 

i- QUIREMENTS 



Time; 

Other Notes: 



Soil: 



Grows on most kiridsof soil* even clays will .grow 
oh rocky ground with good drainage; not suitable 
for Iater1te ; outcrops. 
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Vtoter ; Plant in MM* sving 500-700mm mean annual pheci 

pi tat Ion. Grows well where groundwater is avai 
able within 9-1 2m of the surface. 

v Direct Seeding: Works well 1n good locations; best to plant as 

individual trees or in lines 



Other Notes: Needs ratn within 4-6 days after planting or 

survival 1s doubtful. 



USES 



Flrewcod - 

Construction wood 

Fence postsV when treated with pesticide 
Refpres*Mtibn purposes ^ 
Seeds yield oil for 4 soap and burning 



./ 
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Balanites aegyptiaca (L.) Del 



Syhonyms : 
Common Names: 



CBAB AfiABIC hajHj 

BARBARA seguene 

DJERMA garbey 

FULANI tannl 

HAUSA adoua 



KANOURI chlngo 



MORE 



tlegallga 



Legal Restrictions: Classified as "Specially Useful 1 *; cutting and 

removal . 



OPTION 



Small r medium tree, up to 10m high, wi^h small, oval, grty- 
green leaves and long, straight, green spines. Bark Is grayish 
gre^: to brown and is fissured. Fruits resenfcl e dates and are 
yel iow when Mpe. The wood Is hard and heavy^nd has a fine 
texture, this tree is fairly resistant to termites. 



SEEDS 



Source: 

Collection: Seeds rlpeh 1h September-October, Upper Volta; 

October-Deconber, Niger; 
Extraction: Soak fruit 1n water and separate seeds from 

pulp. 

Storage: <__ __ _> 

Pre-Treatment: Soak In lukewarm water overnight. 



NURSERY . 

Pots/Open-rooted: Seeds planted Iri pots -- 50 pots, 2 seeds per 

pot -- showed 61? germination. 
Time: 18-24 weeks 1n pots. 

Other Notes: 

PLANTING/SITE REQUIREMENTS 

56J1: Dry sites - % prefers sartdy soil which occasionally 

floods. 

Hater: 350-500mm mean annual precipitation. 

/■# Direct Seeding: Possible and worth doing. 

. y 
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USES 



. Construction from light woodworking to heavy carpentry 

. Fruit is sweet and is a favorite food 

. Animals, particularly camels, use fori browse 

. Strong emulsions of fruits may be used to poison fish 

SPECiAl Ijjv ^S 

- An excellent, all-around species well worth propagating 
either 1n plasitic pots or by direct seeding. 

— The wood is f ^ne-gralned, easy to worki durable, and 
resistant to insects. 
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Bauhinia reticulata D.C. 



Synonyms: Baakinia glahM A, Chev. 

BauhiyvijCi QZajxcxi^ A. Chev, 
PJbttoztts: Kz&cjudLcitum (D.C.) Hochst. 

CHAD ARABIC harufi HAUSA calgo 

BAMBARA niarmba KANOURI kaldul 

DJSRMA kosseye MORE barani 

FULANT barkevi 



GENERAL DESCRIPTION / 

Bush or small tree up to 6m with spherical I crown. Leaves are large 
grey-green/ color and consist oftwo distinct symmetrical lqbe^. 
Baric is dark brown to grey or nearly black. Seel pods hang and 
are large, thick and reddish-brown 1n color. ' 

SEEDS 

Source: Local trees. _ 

Col lection: Seeds ripen December-January; as early as 
October, November in some areas (pares of 
Upper Volta, for example). 

Extraction: 

Storage:_ __ __ 
~ Pre- Treatment: Hot water overnight. 

NURSERY 

Pots/Open-rooted: Pots* 3 seeds per pot. 

Time: . x , _ _._ , 

Other Notes: { Poor germination results 1n nursery. 

PLANTI N6/SITE REQU I REMENTS 

Soil: W^de variety of soil, including sand, lateMte 
and hefvy clay. 

Water: : J 1 

Direct Seeding: Possible. * I 

, - i . ■ 

-I Other Notes: 



Common Names: 



Legal Restrictions : 
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USES 



. Firewood. 

. Local medical purposes. 

. Shade tree because of large crown. 

. Baric contains tannin. 

SPECIAL N8TES 

This 1s an abundant tree, andthisfact makes it of ques- 
tionable value for a nursery project. Nevertheless, it 
should be encouraged In fallow areas by direct seeding or 
cuttings. 
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Borassus aethiopum Mart. 



Synonyms:- 
Cormion Names: 

Legal Restrictions: 



Bo/uL64tu itabeZJUitn L. var. 
aethiopum (Hart.) Warb. 

FRENCH _ ronier FULANI dubbi 

CHAD ARABIC deleb HAUSA gigunia 

DJERMA sabouze KAKOURI ganga, kernel i£u 

Cutting and Removal ; the nature, site, and 
propagation requirements of this species 
place Us development, protection^ arid pro- 
duction under control of forest services. 



GENERAL DESCRIPTION 

Tall palm up to 25m. Stem is straight_and smooth in old trees. 

Bark is dark grey; fan-shaped leaves up to 4m long. Orange fruit 

about 15cm long and_12cm wide. |ach fruit contains 3 hard-coated 
edible seeds surrounded by edible flesh. Hard, heavy wood very 
resistant to termites. 

SEEDS 

I. ■ I ».w 

Source : _ Local trees 

Collection: Pi ck from ground. 

Extraction: Not applicable. 
Storage: 

Pre-Treatment: Kdrie required. 
NURSERY 

Pbts/Operi-rodted: 
Time: 

Other Notes: Not raised in nursery. 

PLANTING/SITE REQUIREMENTS 

Soil: Hoist* low spots. • 

Water: Over 800rrm annual precipitation; lowland areas 

with high watertable; swamp grass sites. 

Direct Seeding: Any method possible. Good results in likely sites, 

Other Notes: 
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USES 

Construction — housing, fencing, etc. It is especially 
useful as rafters in mudwall housing. It 1s rarely attacked 
by termites and natural oils make it one of the most durable 
natural post materials known, 

SPECIAL NOTES 

— Tree. grows slowly. May take 10 years for good crown to 
develop. 

— Borassus brings prices on the construction market almost 
equal to imported structural steel . 

— Regeneration attempts have shown good results* 
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Butyrospermum parkii Kotschy 



Synonyms: 

Common Names: CHAD ARABIC slrreh HAUSA bagay 

BARBARA berekunan KANOURI marga 
tamba 

Legal Restrictions: Cutting and Removal. 



GENERAL BE 



Small tree With thick, dark-grey, deeply fissured bark and 
long strap-like leaves. Flowers with white blossoms between 
Bay arid August. Mature fruit 1s green and about 5cm long. 
Each fruit contains one seed (shea nut); collected in July. 

SEEDS 

Source: Strong^ healthy trees. 

Collection: Find- newly fallen seeds. 
Extraction: Shells easily. 
Storage : 

Pre-Treatmerit: None required. 
NURSERY 

Pots/Open -rooted : Pots . 

Time: 14-24 weeks In pots. 

Other Notes: Plant with the point of the white part of the 

seed down. 

PLANTING/SITE REQUIREMENTS 

Soil : Moist, med1um-to-4ieavy soil \ 



Water: Above 700mn mean annual precipitation or along 

mares and low spots. 

Direct Seeding: Possibilities unknown. 

Other Notes: 



IBS 
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USES 



Hard wood used for mortar. 
Hard to work but accepts a polish. 
Nut produces butter — useful for cooking, lamp burning 
and cosmetic purposes — both for local and expc-t use. 



— Tree 1s tolerant of annual burning. 
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Gassia siamea Lam. 



Synonyms : 

Common Names: FRENCH cassia 

Legal Restrictions: 



GENERAL DESCRIPTION 

Moderate-sized evergreen with dense crown and_smooth grey bark, 
Yellow flowers in large bunches. Pods 10-25cm long hanging in 
clusters. Foliage is especially attractive to pigs. However, 
the leaves are poisonous and animals must not be allowed to 
browse on these trees. Tree grows fairly rapidly. 



SEEDS 



Source: 

Collection: 

Extraction: 

Storage: 
Pre-Treatltient: 



Strong healthy trees. 

December and January collect unopened pods. 
Dry in sun and beat with stick. Mortar and 
wind separation. 

Cut; soak in warm water. 



NURSERY 



Pots/Open-rooted : 
Time: 

Other Notes: 



Pots only in special situations. Most seeds 

are open -rooted^ 
4-5 months in pots; 30 weeks to one year 

open-rooted. 
Potted plants require pruning; plant as a 
. "stump. 11 



PLANTING/SITE REQUIREMENTS 



Soil: 
Water: 

Direct Seeding: 
Other Notes: 



Moist soil with good drainage. 

500-700mm m1nimum_annual preci pi tation ; trees 
do better with more rainfall. 

Pos|1ble, but not done extensively. 

Plant a stump 10cm above ground; cut roots to 
20cm. 
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USES 



. Firewood, but is smokey. 

. Construction. 

. Good^dense windbreaks with no undergrowth 

. Reforestation purposes. 



SPECIAL NOTES 
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Ceiba petandra (L.) Gaertn 



Synonyms : 
Common Names: 



Legal Restrictions: 



&UodzndAcn ohX&tfjOLtl 

ENGLISH silk Cotton tree 

FRENCH. _ frontager 

CHAD ARABIC rum 

FULANI bantahi 

HAUSA rimi 0 

KANOURI torn 

MORE gunga 

Classified as "Specially Useful. 



GENERAL DESCRIPTION 

If Ceiba pentandra is an impressive tree up to 60m with a wide 
trunk and large base roots. The trunk gradually 
tapers to a narrow tip. Bark is smooth and grey; it 1s 
valued for beauty, shade and cotton-like material yielded 
from seed pods. This is an important plantation crop tr&*. 



SEEDS 



Source: 
Col lection: 
Extraction: 



Healthy trees. 



Pre-Treatment: 
NURSERY 

Pots/Open-rooted : 
Time: 

Other Notes: 



Open-rooted. 



PLANTING/SITE REQUIREMENTS 

Soil: Forest conditions, low elevations. 

Water: 



Direct Seeding: 
Other Notes: 



Prefers sites where water is near or oh the 
surface or areas having heav^ rainfall. 
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USES 



Shade tree • 

Cotton-Uke fiber (kapok) used for staffing. 
. Canoes from wood. 
. Cuttings used as living fence posts. 
. Seeds edible fresh, germinated or after extracting oil 

for cattle feed. 
. Leaves yield hair lotion arid medicine. 



SPECIAL NOTES 
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Entada sudanica Schweinf. 



Synonyms : 



Common Names: 



CHAD ARABIC 
BAMBARA ' 



do rot 
dlamba 



samahere 
fado-wanduhl 



HAUSA_ tawatsa 
KANOURI falofala 
MORE slanlogo 



FUbANI 



begal Restrictions: 



GENERAL DESCRIPTION 

Small tree With leaves containing 5-7 pairs of pinnules and 
14-24 pairs of folloles. Pods are shaped like large* flat 
plates. 



Source: 
Collection: 
Extraction: 
Storage: 

Pre-Treatment: Hot water overnight. 



Pdts/Open-rooted : Pots . 

Time: - 

Other Notes: 10 pots planted with 3 seeds per pot showed 



SEEDS 



NURSERY 



67$ germination. 




Soil: 
Water: 

Direct Seeding: 
Other Notes: 



Sudan savanna. 



USES 



Firewood (fair). 
Bark used for rope. 
Medical purposes. 



SPEOIAb ROTES 
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Eucalyptus^cama Idu lensis * Dehnh . ~ 

Synonyms: Eacalypiu6 KoitkoXA Schlecht. v 

Conmon Names: 
-Legal Restrictions: 

__ * 
GENERAL DESCRIPTION v 

A fast-growing, tall (18«4Em) tree. Bark of older tree rose- 
pink; flowers profusely; seed germinates well . Moderately 
heavy, hard wood. 



SEEDS 



Source: Nearest seeds available in Northern Nigeria 

(Eucal yp tus camaldulgnsl s , Australian origin). 
There are, however, reports of the first fruit- 
bearing by some of the oldest trees planted 1n 
Niger. Seeds eah be ordered direct from Aus- 
tralia. Israel also has seeds aya1lab}e_and 
so does the French Tropical Forestry Research 
Agency (C.T.F.T.). Considerable lead time 1s 
ileeded. Varieties selected must be drought 
resistant and termite proof In both green and 
dead stage. 

Collection: 
Extraction: 
Storage: 
Pre-Treatment: ' 

NURSERY 

Pots/Opeh-rooteds Pots. 

Time: _ 18-24 weeks in plastic pots. 

Other Notes : Seeds are very, very small and can be germi- 

nated by Noblla Method (See SPECIAL NOTES) 
or planted* directly Into plastic pots. 

PLANTING/SITE REQUIREMENTS t 

Soil: Heavy or rocky soils at attitudes under 610m. 

Water: At least 800mm of rain or access to plentiful 

groundwater. Where mean annual rainfall 1s 
l,B0mm or less, plant only along water courses. 
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Direct Seeding: 

Other Notes: May require additional care and watering during 

first year" 

USES • ; v 



* Reforestation root system useful^in protecting banks of 
water courses from erosion. ' * 

. Bark yields tannin. 

SPECIAL NOTES « 

' Nobila Method: (see Section 6, "Nursery Management", page 63} 

— Prepare germination beds,:. 

Screen materials (sarid_ and manure} for. top 4 inches,. 

— Treat with Dieldrin solution, 0.5% to 1% concentration. 
~ Mix seeds with fine sand and spread over bed. 

Cover lightly with screened sand. 
Keep top layer moist at all times. 
Apply water as fine spray. 

— Transplant into plastic pots after trees have developed 

3 or 4 primary leaves. 
~ Water frequently with fine spray. 

— Keep In complete shade for first week. 

Direct seeding into pots: 

■ — Prepare soil mixture for £he pots by adding HER or Dieldrin - 
1 kilogram/2500 pots. ' 

— FllVpgts as usual. " 

— Put seeds Into soil. 

— - Put 3-5mm of water into a cup. _ 

— Moisten needle with the water to a height not exceeding 3nm. 
: -r- Plunge the needle Into the eucalyptus, seeds (you will find 

several seeds clinging to the point pf_ the need! ej. 

— Pierce the surface of the soli In the pots with tfie needle at 

an angle of 45° andtq a depth of not over 10mm. 
Am* sort of watering method may now be used. 
--When transplanting seedlings Into empty pots* one should only 
use seedlings which are between 25nin and 5Cirtn high. 
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Gmelina arborea Roxb 



Synonyms : 
Common Names : 
Legal Restrictions; 



ENGLISH melina 



GENRRAL DESCRIPTION 

Rapidly growing species* up to 15-80m.. Many wonderfully scented 
^yillow and brown flowers and yellowfruits. Wood lasts well 
tinder water. Introduced as a firewood tree^from tropical Asiaj 
suffers from infection in certain areas. ^ 



SEEDS 



Source^ 
Collection: 
Extraction: <\ 
Storage: 

P re-Treatment: Soak overnight 



Id trees (scarce); import from other countries, 
eeds ripen in March-April * Upper Volta. 



NURSERY 



Pots/Open-rooted: Not planted in pots. Open-rooted. 
Timei * 
Other Notes: 

PLANTING/SITE REQUIREMENT S 



Soil: 
Water: 

Direct Seeding: 
Other Notes: 



Good, well -drained soils. 

Where mean. annual rair^all is liOOOfrin or less^ 
plant only along water-courses or in irrigated 
areas. 

Possible in tropical forests. 
Plant as a stump. 



USES 



Wood for match stieks. 
Boxes. 



SPECIAL NOTES 
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Guiera senegalensis Lam, 



Synonyms : 
Common Names: 



Legal Restrictions: 



CHAD ARABIC kabeah 

BARBARA kudiengbe 

DJERMA sabara 

FULANI gelloki 

HAU5A sabara 

KANOURI kasasai 

MORE . unuiga 

Classified as "Specially Useful." 



GENERAL DESCRIPTION 

Bush or small tree. Small grey-green leaves opposite one another 
on the branches. Fruits are long, narrow capsules covered with 
large hairs. 

SE£D£ 

Source: 
Collection: 
Extraction: 
Storage: 

Pre-Treatment: None necessary. 
NURSERY 

Pots/Open-rooted : Pots . 

Time: 

Other Notes: Project which planted 10 pots, 3 seeds per. pot, 

showed 10% germination. Poor germinator. 

PLANTING /SITE REQUIREME NTS 

Soil: Sandy areas, particularly fields in fallow. 

Water: 

Direct Seeding: Probably best method; reproduces rapidly. 
Other Notes: Worthwhile to plant cuttings. 
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USES 

. F1 rewood — a pri ncipal fi rewodd speci 

. Browse for camel's. 

. Local medicine against dysentery. 

SPECIAL NOTES 



207 



J 



207 



Lannea acida A 



Rieh. 



Synonyms : 



Common Names: 



FULANI 
HAUSA 
KANOURI 
MORE 



faruhi 
farou 



adarazagai 




Legal Restrictions: 



GENERAL DESCRIPTION 

Small -to-medium tree with scaly, fissured, dark-colored bark 

on a red trunk. Leaves consist of 3-6 pairs elliptical folioles. 

Fruits look like cherries. 



Source: 
Collection: 

Extraction: Soak fruit to separate seed and pulp. Dry seeds. 
Storage: 

Pre-Treatment: Soak in lukewarm water overnight. 



SEEDS 



NURSERY 



Pots/Open-rodted: Good germination in pots. 
Time: 

Other Notes: 10 pots planted with 2 seeds per pot showed 



80SS germination. 




Soil: 



Sudan zone. 



Water: 



Direct Seeding: 



Other Notes: 
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USES 



. Firewood — high quality. 

. Rope from bark. 

. Food -- fruits widely eaten. 



SPECIAL NOT ES 



— A valuable tree for firewood and food whose propagation should 
be encouraged. 
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Parkia biglobosa Benth. 



Synonyms : 



Common Names: 



PaAkla. ctappeAtoniana Keay 
Itfmbia bigtoboia Jacq. 

FRENCH nere FULANI narghl 

CHAD ARABIC malto HAUSA dorowa 

BAMBARA nere KANOURI runo 

DJERMA dosso MORE rouaga 



Legal Restrictions: Cutting and Removal. 



GENERAL DESCRIPTION 



Med1um-to -large tree, up to 1 5m, with dense, spreading crown. 
Leaves consist of 14-30 pairs of pinnules and 50-70 pairs of 
small leaflets. Tree has hanging red flowers; seeds develop 
1n long, narrow pods. Bark 1s thick and deeply fissured. 
The wood Is hard and heavy but Is easily attacked by termites. 



SEEfiS 



Source: 

Collection: 

Extraction: 

Storage: 

Pre-Treatment: 



Strong, healthy trees; local market. 
Pick the largest, freshly fallen seeds. 
Remove from pod. 

Viability better when used right away. 
Scak overnight In hot water. 



NURSERY 



Pots/Open-rooted : Pots only. 

Time: 10-14 weeks. - --_ 

Other Notes: Special care; germination results variable 

depending upon age of seeds. 



IE REQUIREMENTS 



Soil: 



Deep, heavy sand (type where sorghum grows well); 
known to survive on poor, rocky sites as well. 



Hater: 500^700mm mean annual precipitation. 

Direct Seeding: Worth trying. 

<\ 

Other Notes: 
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USES 



. Light woodworking. 

. Pulp of seed dried and Used as flour. 

; Seeds produce flavoring for sauces. 

. Baric yields tannin for tanning and dyeing. 

SPECIAL NOTES 

-~ Parkia is often left standing tri millet fields for Its shade 
InOrults. It is one of the few species farmers will actually 
plant themselves. 

There is great demand for this tree._ Given thedemand and the 
ease of_raisirig the tree, it maybe good to consider as a cash 
crop. In some areas, there is enough market for the seeds to 
warrant establishing special plantations. 
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Synonyms : 
Common Names: 

Legal Restrictions: 
GENERAL DESCRIPTION 



PJERMA sassa ban1 
HAUSA sharan ab1 
KANOURI sharan lab1 



Tree grows to about 1pm. Long branches whlch are covered 
with 3cm-long spines and which droop. Many bright-yellow 
flowers. 



SEEDS. 



Local trees. 

Collection: Seeds ripen 1n Decsnber-January, Upper Vol ta. 

Pods containing viable seeds often remain 
on tree for several months. Pick dry pods 
only. 

Extraction: Shell by hand; shells come off easily. 
Storage: 

Pre-Treatment: Soak overnight 1h hot water, or clip end for 
faster germination (few days only) . 



NURSERY 



Pots/Open-rooted: Pots. ___ 

Time: _ _ 6-10 weeks In pots. 

Other Notes: Easy to raise* but roots heed 



hg. 



J I RE M E NTS 
Soil : Dry sites. 

Hater: 350-400mm mean annual precipitation. 

Direct Seeding: Worth trying. 
Other Notes: 
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USES 



. Firewood. , 

Live fences • - 
. Windbreaks and soil cover for conservation. 



SPECIAL NOTES 
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Poupartia birrea (Hochst.) Aubr. 

Synonyms: ScZeAoaviya Maslqa. Hochst. 

Common Names: 
Legal Restrictions: 



Small tree with well -developed crowns Leaves contain 7-8 pairs 
of folloles. Fruits are larger rounds and yellow when ripe. 



SEEDS 



Source: 

Collection: Seeds ripen In April -May , Niger, 

Extraction: 

Storage: 

Pre-Treatment: Lukewarm water overnight. 

NURSERY 

Ppts/Open-rooted: Pots. 
Time: 

Other Notes: 10 pots» 2 seeds per pot, had germination rate 

of 90S. 

PLANTING/SITE REQUIREMENTS 

Soil: Throughout Sahel and Sudan zones. 

Hater: 

Direct Seeding: 
Other Notes: 

USES 

. Light woodworking » particularly 1n manufacture of mortars. 
. Pulp of fruit Is a popullar food and Is used to produce a 

kind of beer, 

. Local value for medical purposes. 

SPECIAL NOTES 

The tree's high germination rate and the value of Its wopd 
and fruit seem to Justify propagation 1n the nursery. 
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Prosopis africana Taub. 



Synonyms: V/vo&opJti oblonga Beilth. 

Coinnon Names: BAMBARA guele 

FULANI kohl 

HAUSA klrlya 

KANOURI slmaln 

MORE n1ur1 -segue 

Legal Restrictions: Classified as "Specially Useful . " 

GENERAL DESCRIPTION 

Medium tree with light-colored foliage. It grows rapidly. 
Leaves have 2-4 pinnules and 6-12 folloles. There Is a 
gland between each pair of pinnules and folloles. Pods 
are_darkH?ro^ hard. Wood 

Is hard and semi-heavy and has fine texture. 

SEEPS \ 

Source: <. \ 

Collection: Seeds ripen 1h February -March - % Niger. 

Extraction: \ 

Storage: \ 

Pre-Treatment: Warm stratification. Ht^t water overnight. 

NURSERY ^ 

Pots/Open-rooted: Pots,. \ 
Time: 14-18 weeks. \ 

Other Notes: ' \ 

PLANTING/SITE REQUIREMENTS \^ 

Soil: Usually grows 1n abandoned fields or where forest 

has been replaced by savanna. 

Water: 

Direct Seeding: 

Other Notes: Grows singly , not In clusters. 



- 215 

ERIC 



216 



ERIC 



USES 



. Heavy carpentry arid light woodworking uses. 

. Charcoal for blacksnri thing. * 

. infk of the roots used for tanning hides. 



SPESIAb NOTES 



— Should be encouraged 1n the nursery because of rapid growth 
and h1gh-qual1ty of wood. 
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Prosopis juHTIcra (Svy.) D.G. 



Synonyms: Vho&opU cJvUtvn&U (MoT.) Stuntz 

e&taibhia di£Zj&x&<U Mo 1 . 

Conwon Names: ENGLISH (USA) mesquite 

Lecjal Restrictions: 

GENERAL DESCRIPTION 



SEEDS 



Source: Order trees.. 

Collection: Pick when yellowish and partly dry.- 
Extraction: Messy. _ Mortar and Windsor hand separation; powder 
Ms sticky. .* 

Storage: 

Pre-Treatment: Hot water; clipping is possible but difficult. 
NURSERY 

.Pots/Open-rooted: Pots. Open-root possible, but heeds special 

lifting-out care. 

Time: __ •_ 12-14 weeks. 

Other Notes: 

PLANTING/SITE REQUIREMENTS 

Soil: Rich* heavy soil; prefers some clay. 

Water: Areas under 60Cnw mean precipitation. 

Direct Seeding: Should be encouraged on a trial basis. 

Other Notes: 

USES 

. Wood useful for. fence posts. 

. Firewood. 

. Live fencing and windbreaks. 217 
. Fbock for animals. 

SPECIAL NOTES 
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Tamarindus indica L 



Synonyms : 
Common Names: 



ENGLISH 

FRENCH 

CHAD ARABIC 

EAMBARA 

DJERMA *; 

FULANI 

HAUSA 

KANOURI 

MORE 



tamarind tree 

tamarlnler 

tamr hindi 

tombi 

bossaye 

jtatami 

tsamiya 

tarns ugu 

pousiga 



Legal Restrictions: Cutting and Removal 



DESCRIPTION 



ERIC 



Tree of medium-to-large size up to 15m recognized by Us dense, 

well-rounded crown. Bark is reddish-grey and is fissured. 

Leaves consist of. 10-15 pairs of folioles. Seed pods are red- 
dish-brown and cylindrical. Pale yellow wood bends well and is 
strong . 



SEEDS 



Source: ; , V _ _ . 

Collection: January-March, depending upon location. 

Extraction: Soak fault t<%remove pulp; dry the seeds. 

Storage: .. _ _ s 

Pre-Treatment: None required. 



NURSERY ^ - 

Pots/Open-rooted: Pots. z 
Time: _. 18-24 weeks. 

Other Notes: Project planted 50 pots, 3 seeds per pot; 

63% germination. Germinates well and grows 
rapidly in pots. 

PLANTING/SITE REQUIREMENTS 

Soil : Grows best in sandy soil along coasts. 

. Water: More than 800mm annual precipitation or alyig 

c , mares and low spots . 

O 

Direct Seeding: - 
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Bther Notes: 



USES 



Wood for furniture arid boatbuilding. 




Excellent cnarcoai^ _ _.. . - b _ 

Produces tamarind fruity which is used to make dHnks 



and soups. 



Shade. 



An herb/spice to add flavor to main dishes. 
SPECIAL NOTES 

~ In some areas, there is sufficient demand for the fruit to 

justify special_plantat1ons. 
— Some countries export the fruit. 
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Vitex cuneata Schum. & Thonn. 



ERIC 



Synonyms : 



Common Names ; 



ViXzx chasUe.n&<L& Chev. 

ViXtx (UtnkomkXX Kotschy & Perr. 

Vittx dovuana Sweet 

Vitzx paZxido&CL Vatke 

CHAD ARABIC unrugulguh FULANI galbihi 
BAMBARA sokoro HAUSA _ dumnjaa 

koroba KANOURI ngaribi 

DJERMA bb-i MORE ar 



Legal Restrictions: Classified as "Specially Useful." 



GENERAL DESCRIPTION 

Small or medium savanna tree, 10-12m high. Dark green, rounded 
crown. Bark is pale brown to greyish white with fissures. Leaves 
are large with oblong folioles. Fruits are large, black, and 
good to eat. Wood is semi-hard and susceptible to insect attack. 

SEEDS 



Source: 
Collection: 
Extraction: 
Storage: 

Pre-Treatrnent: Soak seeds in lukewarm water overnight. 



October in Niger. 
Soak fruit to remove 



p; dry seeds. 



NURSERY 



Pots/Open-rcoted: 
Time: 

Other Notes: 



Pots. 



Project planted 50 pots, 3 seeds per pot; 
germination of 2%. 

PLANTING/SITE REQUIREMENTS ^ .,. 



Soil : 
Water: 

Direct Seeding: 
Other Notes: 



Dense forest, wooded savanna, river borders, 
and cultivated fieltjs. . 

Needs access to water for good growth. 



Widely distributed throughout Africa. 
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USES 



Wood used for light woodworking and building small boats, 
Fruits are popular food. 

teaves used in sauces and as medicine against dysentery. 



SPECIAL NOTES 



this is a popular tree mainly because of its fruits. Un- 
fortunately, it is a slow and poor germinator and propa- 
gation is difficult. 
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Ziziphus spina christi (L) Willd. 
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Synonyms : 
Common Names: 

begal Restrictions: 



CHAD ARABIC Jcarno 

FULANI kurnahi 

HAUSA- . kurna 

KANOURI korna 



GENERAL DESCRIPTION 



Medium-sized tree which lives a long time. Small ^el liptical 
leaves on slender branches with shorty curved spines. 



SEEDS 



Source: Strong, healthy trees^ 

Collection: October-January, depending on location. 
Extraction: Soak fruit to remove pulp; crack shell with 
hammer to extract seeds. 

Storage: 

Pre-Treatment: Soak in lukewarm water overnight. 

i 

NURSERY | 

Pots/Open-rooted: Pots. 

Time: __j - ... - 

Other Notes: Project^planted 50 pots, _2 seeds per_ pot; 

! 35% germination. Grows fairly rapidly in 

pots . 

PLANTING/SITE REQUIREMENTS 
Soil: 



Water: 

Direct Seeding: 
Other Notes: 



Extends Into dry, desert areas but prefers 
alluvial plains with deep soils. 

Likes sites where some ground water is avail* 
able; has long tap root. 



Strong regenerative powers and is resistant 
to heat and drought. 
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U S E S 



Conservation uses for erosion control : windbreaks, 

shelterbelts and dune fixation. 
. Hood used for fuel, tools and charcoal. 
. Branches and leaves w£ed for animal browse. 

SPECIAL NOTES 
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Appendix C 



CLIMATE, VEGETATION , AND SOILS 
OF SUB -SAH ARAN WEST AFRICA 
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GENERAL DESCRIPTION 

Desert 
Sub-t)esert_ 
Dry- tropical 
SemNHumld Tropical 
Humid Tropical 



MILLIMETERS MEAN 
ANN UAL RAH 

0 to 200nm 
200 to 400mm 
400 to 1,200mm 
1,200 to 1,750nni 
1 ,750mm and up 



:an zonat ion 

Saharlen (SA) 
NorthernSahel (SSa) 
Southern Sahel (So) 
Sudang-Gulneen (S6) 
Forest Zone (SF) 



ERLC 
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AAWP 2 

NOTE: bines on this map do not exactly coincide with those drawn on 
Hap 1: Climate "These lines are based on more recent and ex- 
tensive information. 
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COMPARISON OF TERMINOLOGY 



Mean Annual 

Precipitation 2500. .2000 .1500. 1000 500- . 100 



Aubrevllle | Sudano- 
Cliiiiatlc- ! Guineen 
francophone ! 


! 1 

| ] Sahel o- 

jSoudaneen Soudanals 
i i 

i i i 
i i 

-\ i 


No. 
Sahel 

j 


I '" ! 

Safiarien 


— ■ ■ — — i i 

Anglophone ! Derived 
terms ! Savanna 
Nigeria i 


i i i 

i - - . 

Guinea .Sudan 

Savanna Savanna 

i 
i 

i i 

i 


Sahel 

Savanna j 

• , i 

, 1 

- 


~* — i i i 

ill 

Vegetation ! j i 
pap | Mosaic Woodland j 

fop 4 ! ! j 


Wooded ; Shrub 
Savanna J Savanna 


Tree 
Steppe 

—. — . 1 


Grass 
Steppe 
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MEAN ANNUAL 



SYMBOL 


DESCRIPTION 
FRENCH 


DESCRIPTION 
ENGLISH 


MEAN ANNUAL 
PRECIPITATION 


SATURATION 
DEFICIT 


SA 


Saharlen 


Saharan 


less than 200 


20mm 


SSa 


Sahel o-saharlen 


Northern Sahel 


200 to 400 


1 5mm 


Sc 


Sahelo-Cote senegalals 


Senegal Coastal Sahel 


400 to 500 


5 .3- 7 mm 


Se 


Sahe'lo-sendgalals 


Senegal Sahel 


v 500 to 900 


9-1 2mm 


So 


Sahel o^sbudarials 


Southern Sahel 


400 to 1200 


11.5-22mm 


SG 


Soudano-Gulriten 


Sudan-Gulnean 


950 to 1750 


7-1 2mm 


Gc 


Gulneen basse Casamance 


Casamance Gwiean 


1200 to 1750 


6.5-7mm 


Gm 


Gu1neen-marit1me 


Costal Gulnean 


1950 to 450C 


4. 4-5. 5mm 


Gf 


Gulneen - foutanlen 


Fouta Gulnean 


1800 to 2050 


6-7mm- 



Source "Flore fcrestlere Soudano-Guln^ene" 



This terminology used is 
based on the work of Aubrevllle. (As such It came Into use prio^to the 
creation of the Yangambl classification of African vegetation tyRg%|Jg 
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In 1950, the Commission for Technical Cooperation in Africa South of the 
Sahara/Scientific Council sponsored an international meeting of specialists 
in phytogeography at Yangambi. They created a classification of African 
vegetation types and recommended its adoption. In general , FAO and other- 
agencies related to the United Nations, now follow this Yangambi classifi- 
cation. 

The method of classification used here is based on the "Vegetation Map of 
Africa," by Keay and Aubreville, and is consistent with the terms used in 
the FAO publication, Thq.il Planting Pia&Ucte In A^fcLcan Savanncu, . 
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Scorns flEii 



ST66P6 



ZONE 



SAHEL 



0 



SAHEL 



VEGETATION M SOILS 



SUB-AREA ■ 




'Ma 
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MEAN ANNUAL 
RAINFALL 
(In milUmeters) 

t 



o-zom 



GRASSES 



USHES S TREK — SQJL^ 



Leptadenia 

Aristida 

Panlcom 



Acacia radiana 



Undifferentiated so iU: less 
than 30cm deep; sub-desert 
sands In hot dry climate - 
often rich in carbonates 
and soluble salts. 



Aristida stipoidcs 



_ enchrus cinaru 
200-500nm Schoenfelfla ppEora ... 
pcWi Some thickets 



Brown Soils: Highly saturated 
non-kaoUnlttc clays; fairly 
fertile but dry. 



500-900i 



Acacia nilotica 
Terminal ia 1 
Anogeissus L 
Twer locations) 
Acacia albida . 

Hvnhapnp^tliipK'alca 

Guiera sen egajiisjs 
Em se.isgalensls 
Zjzjphus 
Bauhfnia 



ferruginous Soil s-: Begin 
here often contain Impermeable 
layers of Iron oxides. Out- 
crops form "culrace". SlOg/ 
MjOj ratio around 2. Cation 



poor. Free. carbonates are. 
lacking, but free iron oxide 
Is comran. 

Range: 500-1200mm rainfall 
(See also Hooded Savanna) 
Fair Fertility 
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M 
CO 



ZONE 



SOB-AREA 



MEAN. ANNUAL 

...BBLL_ 
(in millimeters) 



W 



I TREES SOILS 



SAVM 




900-12001 



Butyrospermum 



Thick, tal I grasses Palm 
Borassus 



Ferruginous Soil s- ; Sep 
"Shrub Savanna". 



SAVANNA 




sober! 1nia doka 



120O-16O0wm 



Hyparrhenia 

Oft 



gayanus 



Ferralitic Soils ; Begin 
over 1200ii rainfall. Cation 
exchange capacity very poor. 
SIO2/AI2O3 ratio less than 
2. Often, these soils, are 
very-deep; (Oxisols USDA) . 
Similar to laterlzed* red 
earth soils of East Africa. 
Sometimes layers of Iron 
oxides but not as colon as 
In ferruginous soils. 



tow Fertility 



* The term "laterlte" Is frequently used especially In connection with tropical soils. In spite of voluminous writings it 
is not possible to define this term to everyone's satisfaction. In its purest sense the following description is given: 
"zonefs) rich in sesquloxydes (AI2O3 and Fe2 O3) that, when cut into bricks, become hard as they dry." 

Geologists, on the other hand, frequently use the term to describe ferruginous levers, already hard and cellular or din- 
ggltcrlike, Including concretionary coatings of iron oxides. 

V "ton patent material Is slowly transformed into laterlte under the influence of Its exposure to a certain climate, 
ERlC chemical changes take place to considerable depths. . Much of the original silica Is removed. Aluminum.oxide 
"■^fy leading - 1n Its purest form » to commercially exploitable accumulations of bauxite. 



REAN ANNUAL 
RAINFALL 



GRASSES 



BUSHES S TREES 



SOILS 



1600-1 750nw 



Patches of jwlst 
forest surround 
areas of dense, 
coarse savanna 
grass. 



Hymenocardla ad da FerralUk Soils: Ferrisols, 
Lophlra lanceolata KaoUrilte arid oxides 1ri clay 
complex. See also "Woodland". 



over 1750iiin. 



237 



Appendix D 



A GUIDE TO WRITING FUNDING PROPOSALS 
FOR REFORESTATION PROJECTS 
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A GUIDE TO WRITING FUNDING PROPOSALS 



FOR REFORESTATION PROJECTS 



Forestry and conservation projects are so diverse and requirements of 
funding agencies so different, 1t 1s not practical to give a step-by- 
step formula for writing a proposal. Any proposal must, however % 

1. describe theproblem briefly, but well; 

2. give specific details of how the project will be 

accomplished; and 

3. In the long run, convince the funding agency that 

the project 1s worthy of receiving Its money. 

Usually, a good project proposal consists of four parts: 

I. Statement of the Problem 

II. Statementof Project Goal (s) 

III. Steps Which Will be Taken to Achieve Goal(s) 

IV. Detailed Cost Estimate 



I. Statement of the Problem 

Describe the problem fully, but as briefly as possible. 

What is unsatisfactory and/or getting worse? How does the problem . 
keep people from a better life, make water inaccessible, restrict the 
growth of crops and herds? What specific circumstances keep the situa- 
tion from improving? 

Once the problem has been Identified, give examples of what it means to 
individuals and to localities trying to cope with the situation on a 
day-to-day basis. How much_mqney has to be spent or is lost? How many 
wasted efforts occur?__How much suffering is caused? Be as specific as 
possible:, outsiders may or may not befamlliar with the local situation 
and must be given a complete picture of the character and extent of the 
problem as it affects Individuals arid the economic, cultural, and social 
sectors. In particular* how does this problem affect the ability of the 
.area to change from a traditional to a more modern way of life. 



II. Statement of Project Goal(s) 




Goat The goal of the project should be to create a s Ituatl ion which Is 
a permanent improvement. Describe the gpa] in a -sentence or two. (This 
is riot the place to describe the means of achieving the goal,) 
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Objectives Outline the new situation and why it is better. Give examples 
of the ways in which individuals will be affected, and discuss quite speci- 
fically the social, cultural, and economic impacts. Explain why the goal 
can be met. In other words, what situation exists or can exist which 
suggests the project will work? 

In general terms, outline what activities or operations will be 
undertaken to achieve the goals of the project. Establish objectives 
for various stages of the project and show how they will be met. Describe 
any available resources in the existing situation, limited as they may be. 



III. Steps Taken^to Achieve Objectives . 

This section is the place to be specific 1n terms of what needs to be 
done, who is going to do it, and when it will be done: 

For example, if the first step 1s to clear land, list that 
as the first objective. Show where the labor to clear the 
land will come from. Indicate where animals or machines 
for traction will come from. Show when and how local re- 
sources will be used and when available government resources, 
such as heavy equipment, will be available. Indicate when 
materials will have to be purchased and labor hired. State 
the date at which this step of the project will be completed. 

It is y«ry useful to make an overall schedule or flow chart of activities. 
This chart should show the dates when each step of the project should be 
begun and when each step of the project will be completed. 

This 1s an Important part of the proposal. And 1f the planning has been 
good, this section will be easy to prepare. Moreover, people reading the 
proposal will get a sense of good management. This feeling on their part 
is a must if they are going to release funds for the project. 

IV. 

Based on the plan set forth in the previous section, prepare a detailed 
cost estimate. Try to makl these estimates as exact as possible. To do 
this, first decide how much of something wiUJ>e needed: 

. What must be paid for and what might be gotten free? 

. How much is It realistic to expect one worker to do 
in a day? 

. How many workers do you need? 

. How much time will it take to do teaching and extension 
work? 
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. How much transportation will be needed? 

. Hbw mUch nursery equipment is needed? This should 

include a detailed list of afl equipment — from pruning 
shears to plastic pots. 

How much material is needed for fence building? 

Again, if the project is planned well, these questions will not be diffi- 
cult to answer. 

• - ___ _ . 

After realistic estimates of all possible cost areas are made s attach a 
price tag to each. For example, once the price of each plastic pot is 
known, It is easy to flgurfe the total costs of plastic pots for a nursery 
project. 

Do not spend too much time pncostlngthe small items. In other words, 
small costs which can easilybe dropped or for which sujt^stltutidh cari_ 
be found do not require detailed attention. InsteW^-glve full details 
on major costs and expensive items. For example, a $10 expenditure for 
pruning shears does not need the .ame amount of siippbrti rig detail as 
expenditures for 2,000km of five-s£rand barbed wire fence or for 2,000 
plastic pots. 

It Is wisest to separate out large expenses such as plastic pots; small 
expenditures for scissors, watering cans, pliers, etc. can be lumped 
together under a category such as "Other Nursery Equipment." 

Some logical cost headings for proposals are: 

. Salaries arid Wages 

, Transportation (Including vehicles, vehicle rent, operating 
costs i arid maintenance costs). ^ 

. Major equipment (pumps, portable cistern, animal -drawn 
equipment) . 

. Major materials (including reinforcing 
steel, structural steel* roofing). 

. Minor Materials and Hand Tools ^ including nursery tools, 
fencing tools, and shovels). 

_ _ i 
. Special items: Any item that does not fit Into the 
above categories arid whose cost exceeds 10SK of the 
total predicted cost of the project. 

Keep track of price information 1n an orderly, way. Keep records of cur- 
rent prices for pods, seeds; and other products of various tree species. 
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This is the feihd of information which can be used to justify a project 
in terms of its costs versus its benefits. All pricing information 
can be updated as necessary and used as a basis for preparing other 
proposals for funding. 
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INFORMATION SOURCES 
AND 

BIBLIOGRAPHY 



INFORMATION SOURCES 



RESEARCH STATIONS , _ 

The foil owing stations work iri [arid I forestry, and/pr range d 
and can be contacted for information on specific problems: 

Centre Technique Forestier Tropical 
45 Bis Avenue de La Bella Gabriel 1e 
94 Nogent Sur Marne 
FRANCE 

(Regional offices in Dakar; Stations in Fort Lan\y » Niamey and 
Ouagadougou} 

Conservator of Forests 

Ministry of Animal. and Forest Resources 

Private Mail Bag #3022 

Kano, Nigeria... 

Ins ti tuter for Agrleul tural Research 
Ahmadu Bell o University 
SamuarUi Zaria 
Northern Nigeria 

Intermoqntaln Forest and Range Experiment Station 
25th Street, Forest Service Building 
Ogden , Utah 84401 

Reforestation Service 
Dr. Karschbri, Director 
Keren Kayemet 
BP 45 Kiryat Haim 
Haifa, Israel 

Rocky Mountain Forest and Range Experiment Station 
240 West. Prospect - 
Fort Collins* Colorado 80521 

Tropical Products Institute 
Cul ham, Abingdon 
Berkshire, ENGLAND 
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U.S. AGENCY 

USAID (Agency for International Development) 
Department of State 
Washington, P. C. 

AID field offices can be contacted through the respective U.S. Embassies. 



INTERNATIONAL 9R6ANIZATI0NS 

CBLT (Arid Basin Commission) 
Forestry Division 
B.P. 727 

N'Djamena; Tchad 

CI EH (Interafrican Committee for Hydraulic Studies) 
B.P. 369 

^ Ouagadougou, Upper Volta 

CILSS, Projects & Programs Division 
B.P. 7049 

Ouagadougou, Upper Volta 

FAQ/Forest Resources Division 
FAQ, 001 00 
Rome* Italy / 

Forestry and 'Environmental Information Ctr. - Sahel Zone 
B.P. C-37 
Niamey, Niger 

ILCA (International Live Stock Center) 

P.O.Box 5689 

Addis Ababa, Ethiopia 

UNEP, Ecosystems Natural Resource Division 
P.O.Box 36552 
Nairobi, Kenya 
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S1nce_i96l whenthe Peace Corps was created, wore than BO ; 000 U.S. ci t i • 
zens have served as Vo 1 ynteers _ 1 n develop/1 rig countries i, 11 v 1 ng and 
wbffcir* fh« ;n»nnl» nf th* Third World as colleagues and co-wbrfeers, 

Today 

water sSpp1y! y energy*"deve1opinent , nutrition and health education and 
ref ores tat 1 on . 



; have served as Voiynteersjn developing couniries, > 'vmy <mu 
.ing among-the peop 1 e . of _ the Th 1 rd _Mor ]d_ as_cp 11 eagues and co -worS er< 
iv 6000 PCVs ar> Involved 1n_programs des 1 gned_ to _he] p strengthen 
il capacity tp_address such fundamental concerns.as food production, 



Peace Corps overseas offices: 

Box 1094 



BELIZE 

mr~fox is? 

Belize City 



FIJI 
15707 



BENIN 

Cotonou 



BOTSWANA .. . 
P.O. Box 93 
G a b o r o n e 

BURUNDI 
ETo Ame r i c ah 
Embassy. _ 
Bu jumbu *-a 

IP 617 
Yaounde 

CEN TRAL AE*4£*N 
REPUBLIC 
BP 1685 
Bangui 



Suva 
6AB0N 

Librev i 1 1e 



MAURITANIA 

BP Hi 
Nouakchott 

MICRONESIA 
P.O. Box 336 
Sa 1 p an , Mariana 
Islands 



COSTA RICA 
Apart ado Pb s t a 1 

1266 

San Jose 

DOMINI CAN R EPUBLIC 
Apartado Postal 
1414 _ 
Santo Domingo 



EASERN CARRIBBEA 
Inc ludlhg: Antigua, 
Barbados »_ Grenada , 
MontserVat, St. 
K1 tts-Nevis^St . 
Lucia, St. Vincent, 
Dow i n 1 c a _ "Er In 
Court* Bishops 
Cburt-HlU-- - 
P.0._Box 696-C 
Br Idgetown % Barbados 

rasTTTa 635-A 
Quito 



LIBERIA 
Box 76l 
Monr bv 1 a 

MALAWI 

lox ?0s 

LI lorgwe 



MA LAYSIA 
TT7 - JaTan 

Raja Muda 

Koala Lumpur 

Ml T 

BP B5_ 
Box 564 



GAMBIAjTtve 
P.O. Box SB2 
Banjul 

GHANA 

P. 6. Box 5796 
Accra (North) 

GUATEMALA 
6a Avenida 1-46 

Zona 2 

Sua tema 1 a 

W*DUR>S 
Apartado Postal 

C-51 

Teguc 1ga Ipa 

JAMAICA 

Mu sgro ve Avenue 
Kingston 10 

KENYA 

P;0. Box 3051B 
Nairobi 

LESOTHO • 
P.O. Box 554 
Maseru 



IJOROCCO 

I, Zanquat Behzerte 
Rabat 

ME PA L 

P._0,_Box 613 
Ka thman du 



Niamey 



SOLOMO N- ISLANDS 

P" 2 0_._|ox 547 

Honiara 



SWAZILAND 
P.O. Box 362 
Mb abane 

TANZANIA 
Box 9185 
Dar es Salaam 

THAILAND 

42 Sbi 
Somprasong 2 
Petchbu r i Road 
Bangkok 4 



OMAN 

PTffT Box 966 
Muse at 



PAPUA N£W 
P.O. Box l/§0 
Bor ok 0 

Port Moresby 



PARAGUAY 



c /o 1 Amer i c an Emb a ssy 
Asuncion \ 

PHILIPPINES 
P.O. Box 7013 
Manila 



TOGO _ 
FP^194 
Lome 



TONGA 
BP 147 _ 
Nuk u ' A1 of a 



TUNISIA 
BP"~5S 

1002 Tunis- 
Be 1 veder e 
Tunis 



RWANDA 

c /o Amer ican Embassy 
Kigali 

SENEGAL 
BP254 
Dak ar 

SEYCHELLES 

BP 697 

Victor ia 

SIE RRA LEONE 

Fr Ivate.Mai * Bag 

Freetown 



UPPER VOLTA 

BP\537-5amand< n 
0 u a g a dQugou • 

\-_ 

WESTERN SAMQ A 
P.O. Box 8^0 
Ap i a 



YEMEN - 

P.d. Box 1151 
Sana ' a 

ZAIRE - 

Kinshasa 
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